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SOLVE YOUR 


All These Tools were sharpened with CUTTER SHARPENING 
correct angles, radii and tangents on the... PROBLEMS 


The Pratt & Whitney Cutter and Radius 
PRATT & WHITN EY Grinder is a sound tool investment thet 
brings immediate returns through low- 
ered sharpening costs, improved cutter 
C UTTE E A hy 1] life and better stock removal. 
lt sharpens milling cutters; end mills 
thread milling cutters; lathe, shaper and 
RADIU planer tools; form cutters; die sinking 
C and cherrying cutters; reamers; Keller 


cutters and tracers; and special tools 
Whether standard or special — straight 

TYPE R-6 TYPE R-8 

Maximum length Maximum length fg 


or spiral flutes — square, radius or ball 
of flute 42" of flute 10” i 


ends — it grinds them uniformly, ac- 
curately and concentric with hole or 
shank, and with precision blend- 
ing of angles and radii. 

Write today for free bulletin 
describing this unusually versatile 
and economical machine. 


Wis \es: -Rond Company 
\ision Wiles Bement For 
EST HART FORD \. COWMECTICNT 
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AST renders to its members and to mdustry thi igt the pull 

is cation of ASTE Data Sheets 
\ Editorial We are well aware that one of the most oving and time 
rt | consuming problems of the tool engineer is the tedious job of 
selecting the propet units for tooling nder devetopment In 
every engineering othee we find bulky “files” of multi-size cat 
alogs and pamphlets new, ind Daily more odd 
sized catalogs and pamphlets arrive nd rarely do they find 
their proper place in the fil " t. Consequently. valuable 


Advertising data lie around unused. 


Data Sheets are published wecording to a standard and uniform 
; format containing descriptive mater ) its simplest form, and 
t indexed under the ingenious numeri equip 
, ment of the many manutacturers can be tound easily and quick 
r 


Sheets cover ing the 


more, thev are distributed 


; versities, and the technical 
Editerial 
(ommittee 
Chair Increase numbers 


standard data sheets 


Since the ASTE is the o 
Officers 


we feel justly proud of the 


A Standardized Library 


| should like to discuss one of the most important services that 


The ASTE Data Sheet Book is the solution to this prolyl m 


lv right next to other comparable tools. Furthe 
products ola inge number of manutac 
turers conserves valuable shelf space 

Pool engineers in every part of thre lL nited States and ¢ anada 
have found ASTE Data St 


ind specilving a de VarielvV of industrial eq 
benefits to them and arrange 


tween the manufacturer and 


ioved trom the project overt 
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A REVOLUTIONARY 


NEW DEVELOPMENT 


&||SHORT NIPPLE: 


threaded in one automatic operatioy 


The LANDIS Automatic Close Nipple Threading Machine, re- 
cently perfected by Landis Thread Engineers, will produce 
commercial standard close, short, and special short nipples at 
rates ranging up to 625 per hour. These machines are built 
in two size ranges one for to nipples—the other for 
1” to 2’ nipples. 

This new LANDIS Close Nipple Machine is completely auto- 
matic—threading, reaming, and chamfering close nipples on 
both ends without secondary manual handling. Nipple blanks 
are fed from a magazine, transferred automatically from one 
carriage to the other, and ejected when finished. 


Tremendous savings in labor cost can be realized—PLUS 
other savings through lower tool cost and increased produc- 
tion. The operator is required only to fill the magazine and 
give supervisory attention. Thus a SINGLE operator can han- 
die TWO OR THREE LANDIS Close Nipple Machines, depend- 
ing on the pipe size. 


New construction features contribute to longer life and 
more efficient operation. Special built-in safety devices guard 
against damage from jams and ease the supervisory job of the 
operator. Write today for complete information and speci- 
fications. 


2 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-! The Too! ginee 


Formerly the production of close and shor | 
nipples was featured by high labor coy 
low output and tedious manual handling 
NOW .. . here is a modern machine too 
which mass-produces these nipples in « 


single continuous automatic operation 


> 
| 
| 
| 
| 
| he COMPANY - 
LANDIS Machine C 
| 


Otfices im principal cities. Export Office: 260 Latayette St. New York 12, N.Y 


FOR FURTHER INFORMATION. USE READER SERVICE CARD NDICATE A 
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| HARDINGE BROTHERS, INC., ELMIRA, 

3 


Perhaps your job calls for a big, husky, man-sized — 
a leading gear manufacturer. _ | 


) QUALITY in any QUANTITY 
with ENGINEERED Broache:s 


Big. Small. Short. Tall. Two, 200 or 2,000 at a time. When American builds 


‘ - broaches, you can count on this:— A standard of precision that will consistently 
sv give you top economy in production .. . a quality that delivers a maximum nun 


ber of parts between resharpenings ... and a maximum number of resharpenings 
for longer broach service life. You can expect these advantages with American 
| ue | engineered broaches. You get them because American givs vou more than twenty 
. live years’ experience with broaches, fixtures and machines . . . twenty-five years 


hl of close cooperation with manufacturers. Knowing all three, they can engineer te 
Write today for your 


copy of Catalog No. 450, get the most, production-wise, from all three. Why not present your next broach 
32 pages packed with use- ing problem to American for a profitable solution? Send part print or sample ané 
ee SI hourly requirements for their obligation-free recommendations. Address D 


BROACH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL 


ANN ARBOR, MICHIGAN 
ee Pmetcaan First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-50 The Toc ginet 
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New No. 16 Niagara Power Shear 
Factory Tested to shear with ease 6 
feet of 14 gage mild steel sheet metal 


@ Greater production at &5 cuts 
per minute 


@ Constructed of unbreakable steel 
throughout 


@ Closed box section bed and cross- 
head for maximum rigidity 


@ A new leader in styling 
@ New hi-power totally enclosed drive 
@ Famous patented Niagara Sleeve Clutch 
@ All gears and clutch operate in bath of oil 
@ Four cutting edge knives 


@ Entire drive and main shaft operate on 
anti-friction bearings 


@ Cam actuated detent eliminates brake. 
Never needs adjustment 


@ Selective control for continuous or single 
stroke operation 


@ Parallel Back Gage, self measuring, ball bearing 


Write for Bulletin 71-J 


| * + 
_— 
'AGABA MACHINE & TOOL WORKS ¢ BUFFALO 11, NEW YORK 


THE MEANING OF WINTER 
“BALANCED ACTION” 


“Balanced Action" —built into all Winter Taps—is your assurance of top per- 
formance. Accuracies of diameters, leads, and thread forms are held to 
extremely close limits. Flute spacings, flute contours, chip driver contours, 
and chamfers are equally exact. With all these elements held in the right 
relationship, the result is absolute uniformity of tapped hole sizes—yours 
with all Winter Taps. 


Winter's complete line of taps includes chip driver, hand, machine screw, nut, 


ALWAYS AT YOUR SERVICE—vour LOCAL 


7 
Ue carries a complete stock of WINTER Taps on his > 
fv. clese to your tapping problems os the telephone on 


| WINTER BROTHERS COMPANY «+ Division of the National Twist Drill and Tee 
Rochester, Michigon, U.S. A., Distributors in Principal Cities + Branches in New York, Detroit, Chicago. 


pipe, pulley, stove bolt, and tapper styles, and a full complement of dies. 
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UITING TOOL SPECIALISTS AT YOUR CALL 


National Cutting Tool Specialists are familiar with all phases of metal cutting tool 
operation. They have a background of factory training and field experience, com- 
bined with expert knowledge of the latest developments in metal working. There is 
a National Cutting Tool Specialist located conveniently near you. He will help you 
get the best results from National's complete line of rotary metal cutting tools, 
which includes twist drills, reamers, counterbores, milling cutters, end mills, hobs, 


and special tools. 


“CALL YOUR DISTRIBUTOR” NATIONALS firm belief, 
bosed on long experience, hat Me tox ndustrial distribvtor is the 
one best source for all staple industria! needs — including NATIONAL 

Metal Cutting Tools 


anf 
“sth MONA TWIST DRILL AND TOOL COMPANY + Rochester, Michigan, U. S$. A. 
tribute, ; ‘rincipal Cities + Factory Branches: New York + Chicago + Detroit + Cleveland + Sen Froncisce 
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@ The time studies at left and below are typical of the 

cost savings made possible by Wales Fabricators. 
There is nothing like this revolutionary Wales Fab- 

ricator. l¢ punches, notches and nibbles. Wales exclusive 


Hydra-New-Matic Drive is unique in its simplicity of 


design and operation. ..so unique, in fact, the vibration 
and noise is practically eliminated at 165 strokes a min- 
ute. This drive, plus Wales patented ‘‘ Quick-Change” 


System makes possible startling ‘‘ never-heard-of-before” 


The first RADIO CHASSIS, 10°x 14° with 27 holes and 
| 4 notches shown above was produced including —- ‘I. 8 min time stuc y igures. 


in only 9.3 minutes and subsequent pieces in only. 


If the time studies seem so phenomenal to you that 
you want to see for yourself (as shown in top pictures 
ask for a demonstration at your own plant on your own 
parts by writing TODAY 

WALES-STRIPPIT CORPORATION 


GEORGE F. WALES, Chairman 
393 PAYNE AVENUE, NORTH TONAWANDA, N. Y, 


Between Buffale and Niagara Falls 


WALES-STRIPPIT OF CANADA, LTD... HAMILTON, ONTARIO 


Specialists in Punching and Notching Equipment 


An ELECTRIC REFRIGERATOR part 39%" x with 
10 holes and 4 notches was fabricated including setup 37 sec. 


in only $.61 minutes and subsequent pieces in only.... 


Ao AUTOMOTIVE channel, 28° long with 12 holes Ao AIRCRAFT gusset plate 7 x4 with 15 holes 
was fabricated including setup in only 4.37 minutes «= 29 and 1 notch was produced including setup in only 54 ec 
| and subsequent pieces in only .. sec. s 7 


eeeescccccece 3.52 minutes and subsequent pieces in only. 


| 
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NO OTHER HOIST HAS THIS SYNCHRO-MATIC LOAD BRAKE 


Emp a new, improved principle of instantaneous brake 
action—maximum braking power, automatically! 6-tooth LA 
pow! e 


jages 24-tooth ratchet at 6 points simultaneously 
with balanced and cushioned spring pressure no side 
pressure on bearin 


g surfaces . . . longer pawl life. Stabilizer = 


and hoist performance 4 


Portable. | 2-ton model weighs only 
37 Ibs.! High strength aluminum al- 
loy castings and alloy steels, fewer 
parts—all are combined to provide 
the compact “carry-around” light 
ness of the Load King in all capaci 
ties. 


Up to 95% efficiency! It takes this 
hoist a mere 20 seconds to lift 
1,000 Ibs. 3 feet. Only 60 seconds 
to hoist 4,000 Ibs. 2.1 feet. Al! ro- 
tating shafts are ball bearing 
equipped, parts are precision mo- 
chined, and the powerful, revolu 
tionary new Synchro-matic load 
brake acts quick as a wink 


Hand pull force necessary to lift 
the load is maintained at minimum 
by the high efficiency of this hoist 

-ton or 2-ton capacity—the Load 
King is a one-man hoist. Easy lift- 
ng keeps operators “in trim” all 
day. Production hikes, costs go 
down. 


ring gives a soft, even, lighter hand chain pull—speeds brake < 


release tor precise inching when lowering 


BEFORE YOU BUY ANOTHER HOIST 


Investigate fully every. feature that makes the Load King your best hand 
hoist investment. Get all the facts from your Yale distributor or mail the 
coupon to hoist headquorters. You'll be conyinced! 


So act now! 


CALL YOUR YALE DISTRIBUTOR TODAY | 
OR MAIL THE COUPON FOR DETAILS 


CAPACITIES 


vs, 1, 1% ond 


The Yale & Towne Company 


Compony 
Address 
City ond Zone 


t Nome 


Deportmen! D-37 
Roosevelt Boulevord ond Haldemon Avenve 
Philadelphia 15, Pa 


Send me Lood King Bulletin P-1254 1 
[) Give me the nome of the nearby Yole distributer. { 

! 


950 FOR FURTHER INFORMATION. USE READER SERVICE CARD 
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—these bits give you convenience \ 
economy, dependability 


* SUPER PANTHER - PANTHER SPECIAL 
ML - LXX----> SUPER DBL----- DBL-2 


Pocket Price List 
NOW READY! 


Just send a postal-card 
request—giving name, 
position, company, and 
address. Ask for “A-L 
Tool Bit Price List,’’ 
pocket edition. While 
you're writing, also in- 
clude the illustrated four- 
page folder, “A-L Mill 
Treated High Speed 
Steel Tool Holder Bits.” 
Yours for the asking. 


Write Today 
ADDRESS DEPT. TE-10 


These better tool bits, packed in the 
famous blue-and-gold boxes, are im- 
mediately available in standard sizes 
from stocks located at 28 convenient 
points throughout the country. 

Ready Made—this means that bits 
are: (1 Preven cut to correct lengths, 
with clearance bevel at both ends; (2) 
already heat treated uniformly by mill 
experts; (3) furnished with either reg- 
ular finish or ground finish; (4) in- 
spected individually for hardness, size, 
and surface. “Finish-ground” bits are 
extremely accurate in dimension, en- 
tirely free from decarburization and 
scale, and ready for instant use upon 
grinding the cutting point to desired 
shape. 

With six popular grades to choose 
from, you can cover a wide range of 
cutting needs by specifying these tool 


10 FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-10-10 The Tool ginet 


bits. Our informational service will & 
useful to you in selecting grades. (4! 


A-L, or an A-L distributor. 


\LLEGHENY 
UDLUM 


STEEL CORPORATION 
Pittsburgh, Po. 


TOOL STEEL DIVISION: DUNKIRK, ¥. '. 
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| VERNIER HEIGHT GAGE 
No. 354 

With Slotted Base — 

Reads Direct From 0-6” 


Slotted base permits direct 

t measurements from the base 

surface without calculations... 

a great time saver for tool- 

mokers, inspectors, layout 

men. Fine vertical adjustment 

facilitates accurate measuring 

$ or scribing. Scriber readily re- 

movable for sharpen- 

ing and reversible with 

convenient mounting 

hole for dial indicator. 

™ Other features: adjust- 

able Vernier plate; 

base and scriber 

hardened and lapped; 

hardened bar; accu- 

rate, easy-reading, 

machine - divided 
graduations. 


FOR COMPLETE INFORMATION 


Oe Btorrett New Tools Booklet describes 


4 > 4 over 60 more 


e ett te for your free 


t ess Dept E 


Wisit The STARRETT Exhibit — BOOTH 2438 
NATIONAL METAL EXPOSITION 


Pternationc Amphitheatre — Chicago — Oct. 23-27 


TRADE MARE 


REG. U.S PAT. OFF 


of Precision 


THE STARRE 
| 


UNIVERSAL PRECISION GAGE 
NO. 995 (Patented 


4 mt Ne 


TELESCOPING GAGES 
NO. 579 


NEW 
COMBINATION SQUARES 
AND SETS 
NOS. 9. 11, end 435 
New type lock bolt permit pid 
reverse! of t je without removing 

‘ 


TUBULAR MICROMETERS 
Bow or Ber Types 
With fined. sliding erchongeoble 


N 


MILLMEN’S STEEL TAPE NO. 504 
with Hook 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


BUY THROUGH YOUR DISTRIBUTOR 


Mechanics’ Hend Measuring Teele ond Precision tnstraments 
Die! Indicators « Stee! Tepes « Precision Ground Filet Sreck 
Hecksews, Band Sews and Bend Knives 


INDICATE A 11 


AL ai OOLS 
WITH -SA FEATURES 
} 
NEW 4 
q 
e 
ting As bile tire 
narrow ore working below bese 
hergh goge 
res 
NEW 
An improved tel ping goege with 
toct eh fened ig tele 
lock at any setting sizes cover the 
range 6 to 
hy 
durable, « keep cle 
oblie with center heod type 
protroctor everuble pr 
troctor heod 4 8 ond 14 
\ sizes 
a 
i 
4 
> — 
yet rigid for pre ne ring 2° 
mEW 
| 
men ‘ tote ed me ‘ 
m 
44 nd 24 engtt 
tope ribbon, rugged sotin finish michel! ploted 
case with we Gre 
type folding handle with button release 
A 
CO. World’s Greatest Toolmakers . ATHOL, MASSACHUSETTS - U.S.A 
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SUCCESS 


DESIGN or REDESIGN 
and DEVELOPMENT 


PRODUCTION 


PROBLEM: COST 
TO MANUFACTURE 


Company A planned volume produc- 
tion for a hard-to-manufacture product. 
lt achieved the volume—but not without 
prohibitive costs. Smooth-flowing, eco- 
nomical production was an impossi- 
bility. Thorough production § studies 
would have made this obvious at 
the start. 


PROBLEM: MATERIAL 


Company B was given an idea for 
a “product natural". There was a wait- 
ing market with no competition. Com- 
pany B produced it—only to find that 
the price was higher than people 
would pay. 


If knowledge of new material develop- 
ments had been applied early in the 
design stage, the product would have 
been properly priced—made of more 
economical and practical materials. 


PROBLEM: SERVICE 
TEST FAILURES 


A product that would win the glamey 
award of the industry was the dream ¢ 
Company C. Dies, fixtures, tools, ong 
special machines were made and wen 
turning out a truly beautiful produc 
Then—tests of pilot models found the 
it failed in service. Back to the drawing 
board it went—at great cost in time and 
money. 


PROBLEM: COST TO DEVELOP 


Company D had a product in mind the 
was sure to meet with customer accep. 
ance. The company found its costs ts 
develop the product running very high 
It, therefore, abandoned what would 
have been a very salable produc 
Knowledge of new production method 
materials, and processes would hove 
surmounted these obstacles, which 
Company D could not hurdle by follow. 
ing craft traditions. 


AND DEVELOPMENT 
THAT PRODUCT 


PROBLEM: LACK OF 
SALES APPEAL 


Company E decided that its dipping 
sales curve indicated a need for careful 
review of the distribution and sales 
methods of the product. Careful study 
of competitors’ products showed a lack 
of distinctive design in any of them... 
A redesign of the product along new 
style lines brought sales back to normal, 
then pushed them on to new heights. 


PROBLEM: NEW USES 


Company F had reaped profits on its old 
stand-by product for years. The product 
performed its function well; yet it was 
being squeezed out by new competitive 
products. The old stand-by regained its 
industry leadership when it was rede- 
signed so as to incorporate new uses 
and conveniences. 


PROBLEM: NEW 
DEMANDS ON PRODUCT 


Company G was doing well enough 
for years with its product. Then, a trené 
developed which demanded that the 
product perform one of its functions 
with a new degree of perfection. Rede 
sign, to incorporate the new demand 
was called for. It produced the é& 
sired results 


PROBLEM: BETTER 
PRODUCTION METHODS 


Company H had a product it built 
largely by hand. New competifics 
forced a reduction of cost and an '* 
crease in sales appeal. Competent 
design effectively brought the produd 
out of the tool room stage, onto 
high production line, and bock inte 
the market. 


INFORMATIVE BULLETINS COVER THE SUBJECTS LISTED ON THE NEXT PAGE 
THEY WILL BE MAILED ON REQUEST WITHOUT OBLIGATION TO RESPON BLE 
BUSINESS FIRMS. REQUEST, ON YOUR LETTERHEAD, BULLETIN THA IN- 


TERESTS YOU. 
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INTERNAL ORGANIZATION 
Establishment of the framework 
policies; simplificotion of rovtines to hendle 
reports with minmum poperwork, GF 
and authority to prevent friction caused By 

controls. ; 


PRODUCT DESIGN AND DEVELOPMENT 
Realistic compeorison drawn between cost oF 
manufacturing o new product and probable 
turns; existing products redesigned for 
by comprehensive analysis of 
performance. 


PRODUCTION METHODS 
Study of production sequence to 
order of, or simplify operations; cnelysit Of 
recommendations for machines, tools ond 
tently balonce out production fines. 


QUALITY CONTROL . 
Compilation of accumulative toleronce Chart 
product meeting established monvfocturing 
tion of inspection points ond setting of 
cedures to keep scrop ot obsolute mina 


TOOL AND SPECIAL MACHINE DESIGN 
Design of tools, dies, jigs, fixtures end 
and implement ony machine; modem 
quered by specially designed mochine 
hydraulic, pneumatic or electronic control, 


- 
TIME AND MOTION STUDY 


Determination of quickest ond best work seus 
gested improvements in workplece, methods 
of operators’ physical movements to correct 
practices, lessen fatigue and increase efficienty. 


MATERIAL HANDLING 
Unbiased recommendetion and selection of 
suited to job — whether it be hand trucks, 
lift trucks, stockers, gravity-roll, power Of 
cranes or hoists. ; 


PLANT LAYOUT ; 
Flexible plant arrangements for steady progress 
tion obtained through preperation of process How 
clearly reveal bottlenecks; cherts mey be 
plate or scale mode! layouts for even more GattiuaEE 


PRODUCTION CONTROL 
Channeling work through plont s soles 
in definite balence with production 
cre occurately charted to give ossuronce (hal 
con be met. ae 


COST CONTROL 
Determination of pertinent cost informetion, 
for use as a means of estoblishing prices andl GeimnunnnnNEEE 
ciency, to guide and guord present conditions 
chart on organization's future course. 


one 
the 
ons 
de 
nd 
oe 


— 

ants Like Yours 

Is 
MEER ENGINEERING: 
| 
@MANUFACTURING CO. 

9669 John R. Street 
| j f : | 

8 


SELF-LOCKING HOLLOW SET SCREW 
WITH MONEY-SAVING KNURLED POINT 
SHAKE LOOSE”’ 


Knurled Head Socket Cap Screws Knurled Head Stripper Bolts 


Fiat Head Socket Cap Screws 
Self-Locking Socket Set Screws 


Precisson-Ground Dowel Ping 


Fully-Formed Pressure Plugs 


SEE US AT BOOTH 2434 
CONVENTION OF NATIONAL METAL CONGRESS AND EXPOSITION 
CHICAGO, OCTOBER 23 TO 27 


STANDARD PRESSED STEEL CO. 


JENKINTOWN 37, PENNSYLVANIA 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-14 The Too! 
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split-seconds pay off 
in precision finishing, too! 


f a second can lose a race. Or win it. This is 


he competitive race for higher production and 


ample, you could save even a fraction of a 
h motion that goes to make up a complete 
e, you would actually save many valuable 
art — seconds that add up to minutes per 


per day or week. 


ew line of Heald B Mat and nd . 
d Grinders New, Faster, Heald Bore-Matic 


ng of every motion has resulted in faster , 
Y increases rotor assembly production 100°, ! 


aster, easier production than ever before 
Faster operation and avtomoti« cycling enabled this new 


1 table traverse, quicker starts and stops, Heald Model 221 Bore-Motic to double production rotes 


erations more efficient loading and unload for finish beriz ng the |.D.'« of reter assemblies Two 


Ips all combine to give you the greatest ports ore finished simultaneously, in a two-stetion setup 
-tion economy. with double diaphrogm chucks. Tooling is carried on o 
double dial boring bor arrangement with provision for 


wel tf comes to precision finishing, it pays automatic ndgexing of end of bor ng stroke to eliminate 


ecid. drag lines during retraction 


THe HEALD macuine COMPANY 


- WORCESTER 6, MASSACHUSETTS 
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Over 45 years of 


Non-Shrinkalh 
Colonial Ne 
Red Star Ti 


Colonial No 
& 
Red Star To: 


in producing a complete line of 
First Quality Tool and Die Steels 
“that assure maximum performance on 


all YOU?" jobs 


Vanadium Ty 
D, GH, K, 


Vanadium-Alloys 
STEEL COMPANY 
LATROBE, PENNA. 


COLONIAL STEEL DIVISION ANCHOR DRAWN STEEL CO. 
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How to Control Production Elements 


1. What Can | Get From Production Control? 


By Gilbert P. Muir 


AGAINST costs Is being waged and won ventory co pled witt neflect turnover hee 
otan simple, effective production controls of the problem is this: that while we may know the effects 
y tory machine time and scheduling operator of these various inventory situations, it is only when we can 
wress It hoils down to the realization that qu\ kly ane eflect ely heck i nventory items that we 
est tooling provided for the job, costs can can do gomething about the problem 
ss an effective procedure is in operation to Phe following sections of this two-part article will discuss 
variables of manufacturing and procure follow-up and contr f these production variables 
examples selects epresent a inetv of manufacturing 
In t essive articles. The Tool Engineer presents a operations and probl straight-line prod ichion to 
the methods applicable to a variety of ob shop operatio \ arent throughout the case histories 
since no two plants are alike n size, type re ded in tl re ‘ tiv i for effective organization 
engt of production run. we have selected within the plant t nsure at tie f the necessary data 
“ tical svstems which cover a wide range of q uck and neompheate ‘ i then nad ndelaved trans 
mission to the department a genera llustration 
tie-in among fundamental manufacturing of the routing svst n effect with one aireraft) man 
portance of coordination among all these facturer, refer 
isiiv seen a“ breakdown in any ol the se cle Nat iral \ nere iment proxiuction and its 
transforms profit into a substantial loss sultant effect on 1 mites psets anv such system 
of these operations and departments of control to oe i ther Mar vy manufacturers 
control stem ilread have i thew sn operating preture 
example of the cost importance of a single building up larger tha sua entores to balance delays 
| gs 2? and 8 illustrate the effects of ficulties needed itera But the other 
ntrol Carrving too much or too little in side of the pieture ett warts together at the right 
spat wil ‘ race ere 
eeded 
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MATERIALS CONTROL 
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Two efficient Kardexr Systems 


maintain control over produc 


PRODUCTION 
DEPARTMENT 


tion order releases and manu 
facturing progress 


~ = 
* WORK ORDERS 24 
Copies are dup = 
cated for all in 
material require 
ments: processes 


ang 


operations 
tools. These sre 

distributed as in —<-s= 
dicated 


WORK ORDER CARD 
issued to all Processing Depert- 
ments — inspection data on com- 


pleted unit is recorded on reverse. 


2. From Design to Actual Production 


By Henry Perina 


ENGINEER 
BARRETT-CRAVENS 


MATERIALS DEPARTMENT 
White copy showing re 


PURCHASING 
Maintains 


quirements is used to post pediting action 
Material Control Record dex Record —supplemens 
if material is not avai by special follow-uos wre 
able, follow-up is started material is needed | 

with Purchasing Depart cific Work Order a, 


ment and copy held until 
material is received 


vised by Materials C 


Department 


SUB-CONTRACT 
DEPARTMENT 


Maintains contro! similar to 
Purchasing Department on 
all parts manufactured or 
processed by vendors 


COST DEPARTMENT 
A green copy of each Wort Orde 
used to set up costs on each fun 


RAW MATERIAL REQUISITION (BLUE 
PURCHASED PART REQUISITION (BUFF 


Release authority for stockroom materials 


CHICAGO, ILI 


aa rHE COMPLETION of a product design and its re 
lease for production is an essential field of tool engineering 
that of planning the production operations and tooling for 
the job. Tool or machine designs or manufacturing layouts 
have no significance in themselves until they are tied to the 
over-all cost factor involved in producing the part: this is 


an integral part of wst-cutting 
An approach to an effective cost cont 
in the three coordinated record forms dis 
tion Used together thev aid in controll g 
in setting up productior Methods and 
and parts conversio ind machi sched 
The To 
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gap between departments and control ex The pro sis form cal 
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>. Production Tool Control 


By John E. Capell 
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Fig. 1. Die index card used to indicate location of the die, specify 
} part descript 


ype and size of press necessary ar 
dies and specifying progressive and compound designs on 
new dies is obviously the answer. A simple cost comparison 
of both types is shown in Table I 


TABLE I—COST COMPARISON OF PROGRESSIVE Vs. 
SINGLE-OPERATION DIES 


One progressive Two dies for 


Item die same part 
Cost of Materials $45.00 $75.00 
Labor cost $80.00 $70.00 
Die set-up cost $ 60 $ 1.20 
Handling stock $ .20 $ .40 


Cost of finished stamping 200 parts per hr 


$ 0.50 per M 


100 parts per hr 
$1.00 per M 
Presses used 


One press used Two presses used 


The lack of ejector pins and stripper plates on some dies 
was another factor which reduced production as much as 60 
percent as compared to a properly made die. Decreasing the 
die-setting time was accomplished by furnishing the die 
setter with better equipment and tools, and by installing 
numbered die shelves. All dies were numbered and placed 
in a designated spot which reduced many hours of hunting 
See Fig l 


This die card as shown, provides for instant location of the 


time daily when used with the die card index 


die, specifies the power press to be used, preventing strain 
and breakage when improper press is used; and contains a 
sketch of the part to be made with its part number. The 
cataloging of all dies in this case would also prevent dupli 
cate dies from being ordered and would be indispensible in 
writing operation sheets which will be discussed later 

A cross-index card shown in Fig. 2, listed under product 
numbers, enables a person to quickly find all the dies and 
tools necessary for fabricating the parts required for a 
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OR ALTERED TOOL ORDER| 
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Fig 3. New or altered tool order devised to control cost and 
hanges new tox 


4 
+ 
Tree 3S LITE INCANDESCENT TYPE—4 LITE Flucetsan 
x-20 - 
Fig. 2 Th 1 ar 


product. This card also aids in planning mac 

The problem of controlling new 
was still apparent, including the type 
location which must be included in Figs. | 
card index Fig S$ was therefore made up bv the wr 
termed a new or altered tool order 

All dies and tools must be ordered from one dey 
—previously they were ordered from several, wi 
confusion This card contains a sketch al 
including specifications of the tool or die as 
by the tool engineer in charge. In the case 
maximum shut height, shank diameter if any, a 
be used is to be included in the data. On compl 
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Survey of Aluminum Welding Technique: 


By Fleyd A. Lewis 


THE ALUMINLEM 


— 
ITS ALLOYS may readily be omed by not ordinal; 
standard welding Processes, both gas ana CSSIVE wet | ‘ tance 
veld hy has come to be one ot the most | ‘ ‘ 
sses in the manufacture of aluminum prod W hie we gy i un stra en 
il ij and automat methods seul i work if atte 
es somewhat different trom those ised Kf ‘ of Af 
velded metals are required in order eat-treated ver streng! 
successfully Likewise, different adjust ess heat-trea 
i es are necessary The reasons for Welding does t re ‘ { heat-treate meta 
ffe ring characteristics of the metal the fully inneaied the 
lace t has a melting temperat | some alr-que 
3 | i ere is no change in the color { \ ’ ‘ ) ‘ ‘ ‘ " 
elting point is approached Another anent-me ethods “ 
the xide coating which gives alumi ( ast parts are ite ut ‘ 
st e to corrosion This oxide must he istings im the 
I velding can take place but its removal ts ts Die asting weve cl thi ‘ 
e fact that it has a higher meiting pont ‘ | ‘ 
tseil For that reason, fluxes are ised raarti Ke 
i ng: these combine chemically with the the salvage f verte 
fusible slag which mses to the surface of oma } 
With those methods of welding not DUTPOSes 
netal surfaces must be carefully cleaned Alu ! | | 
oned that ‘ il 
Bligh Electrical and Thermal Conductivity ot cause exce Edge or corner we 
now tes historty ‘ We ‘ ‘ 
stics of aluminum which have a bearing fittings in flat area ' —— 
jues are its high thermal and electrica 
Its high thermal conductivity means that ipproache t he , » ty ’ 
onducted away from the weld area and pported of . thy aij 
g heavy parts before welding is usually , 
gi electrical cond ictivitv of the metal 
er we | ling currents he used in resistance ’ , 
an are commonly emploved with other (as-Torch Welding 
\ tiv ‘ cla i 
plate and other wro ight lorms ma‘ sei in the to t on ‘ 
1imost any method, but some allovs i 1oxvacet viene ‘ et ex] as the 
led than others. Pure aluminum is eas\ ite faster eT 
the non-heat-treatable allovs The heat st lar gas f tor f | ent ‘ 
nore lificult to weld, and precautions Either a neutra ‘ west 
prevent cracks from deve ping im the i ninur \ ‘ ever tw ‘ 
p of ontaining as the We 
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stituents 


For the heat-treatable alloy s, filler metal of an 


aluminum alloy containing five per cent silicon normally is 
employed. As this alloy has a lower melting point than 
most of the heat-treatable alloys, most of the shrinkage 
will take place in the weld and therefore the danger of 
cracking is greatly lessened. Filler alloy containing five per 
cent silicon also is used for welding non-heat-treated cast- 
ings. For foundry welding of castings to be heat-treated 
after welding, the filler alloy should be the same as that in 
the casting itself and the welding should be done before 
heat treatment 


‘s inch or more in thickness or intricate 
aluminum castings should be preheated to temperatures in 
the 700-800 deg F range before welding 


Aluminum sheet 


This will minimize 
the development of strains in the weld area that might 
Sheet 


‘2 inch in thickness need not be preheated, al- 


result in cracking and will reduce the welding time 
less than 
though it may help if thin materials are warmed with the 


welding torch prior to welding. Sheet thinner than ‘4e inch 


is not ordinarily gas welded 


Edge Preparation Essential 


Proper edge preparation is necessary if sound welds of 
maximum strength are to be obtained 
inch thie k, 


the edges must be 


For sheet up to M46 
no special preparation is required except that 
Flanged joints 
For this type of joint, 


straight and square 
sometimes are used with thin sheets 
the edges are bent to form flanges having a height of from 
two to three times the thickness of the metal. When such a 
joint is welded, the metal in the flange is simply melted 
down into the joint so that no additional filler metal is 
required, Butt welds on material from ‘4s to “6 in. in 
thickness are best with Notches 


approximately ‘6 in. apart are satisfactory, 


made notched edges 
6 in deep and 
and they may be cut with either a cold chisel or saw 

thick the edges should be 
beveled so as to secure thorough penetration of the weld 
metal. About “46 in. of the thickness of the metal should 
be left unbeveled at the bottom of the Vee Single Vee 
welds are satisfactory for sheet up to “1 in. in thickness 
For thicker 
desirable, leaving about “4¢6 in 
center of the double Vee 


For metal more than “is in. 


material, double beveling of the edges is 
thickness unbeveled at the 
Beveled edges should also be 
notched in the same manner as the plain edges of thinner 
material 

The use of a flux is necessary in toreh-welding aluminum 
Fluxes melt 


at temperatures below the welding tempera 


tures, breaking down the oxide coating on the metal and 


22 


thus permitting coalescence between the fille 
the base metal These fluxes are obtainable iy wde> 
and are mixed with water to form a paste I 


is applied to the jot edges and also to the | - 


Using Welding Fluxes 


All welding fluxes are corrosive to alumin 


fore must be thoroughly cleaned from the 


after welding is completed if | sides | 
accessible, satisfactory cleaning ma be done with 
brush in boiling water Large welded struc 
tanks may be cleaned by scrubbing the joi 
water and rinsing with a stream of clear wats Wit 


tanks or other structures where both surtaces of ¢ 


are not accessible, an acid dip is used 


in order to 
of the weld surfaces. Immersion for 30 miu 
per cent solution of s Ip! inic acid at room temperat 
often used for flux removal. Where a shorter 
time is desirable, a five percent sulphuric acid 
heated to 150 deg F may he empioved Immersior 
to 50 per cent nitric acid for 10 to 20 minutes 
Most satisfactory is a rinse or ort 
deg F followed by 


five to ten minutes in a solution 


satisfactory 


hot water at least 180 


containing 
nitric acid and 0.25 per cent hydrofluoric acid. 
the dip must be followed by a thorough rinsing 
cold water 
Before the 


means of assuring proper 


operation actually proceeds 


welding 
alignment of butting ed 
be provided in order to avoid possibl distort 

procedure is to tack-weld the parts together at 


material up 


along the seams. For 


from one to two in 
thicker materia 
thick and heavier. Mult 
material wit Ves 


when welding heat-treated parts best 


tacks may be spaced 


spacing may be greater on 
on material Yo in 


may be used on heavy 


by using the fewest passes possible 
Where it is 


smooth appearance, or where a smooth surface 


desirable that the finished 


to facilitate cleaning, the weld bead mav bx 
by standard methods. Initial dressing may lhe 
means of a pneumatic chisel, after which the be 
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is illy done by Til ng r filing 
\ “ fled or polished { desired in the 
rent ‘tal 
ei 
s, the same general procedure is fol 
lescribed for welding wrought aluminun 
pre¢ itions must be obse ved te 
strains that might result 
Ince etects ire readils we 
ea the surface carefully 
lf grease or Ol IS present 
\\ | welds are t “ nace n 
bh Cu the edges should be hevele 
In addition ins nsoundness or 
iwa\ Castings of intricate design should 
il mftormiv in a suitable furnace u 
t t i stresses 
st he observed whet! welding 
} } 1 Geet } 
ORCI mir shoul Clamped 
er nav be tack welded tn place 
} 
removed andl the We | g con 
g ire the center out in bot! rections 
t welding Cas ys pa ‘ 
ts herwise the may simply hve 
st ted ft rougt t he weld metai For 
Tse the weld, the metal added st te 
wit the end of the welding rod to 
thy flux the oxide are P ated 
t he weid ng ght 
X mus ore g eane 
mpiete Weids astings may 
sua methods 
‘ g alse. be th meta 
et | ‘ ore 


Are Welding 3 
j 
ethods of fus g a Edge preparatios 
sampler and welding rates are higher. I t t he 
welding heat highivy concentrat a eretor 
affects aA smatk are of the mrent cla | mrvents 
= more recent ed twin Joving the filler wire as 
‘ the electrode 
4 ‘ sheet thinner the metal-ar met 
4 j Joints im material un to te ge 
ie elded joints. but it is diff ta r gas-tight 
omits by ea eta ng matenais ghter 
as la should be avoice 
wide weld in a ! gative electrode polants 
Wil produce i ‘ ( rent sett gs are 
4 vera diameter by 4s 
t weld et the more critical wit i Ait clals thes 
emoot} surface finial fillet 
i wee le or 15 volts | ler etal the ar 
regarded as the t atist 
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ending and Twisting Carbide Tools 


By David Kauffman 


ANALYST 


FORD MOTOR COMPANY 


T 

HE ART OF BENDING carbide is no stranger to today’s 
progressive tool fabricators. Wear parts, cutting tools and 
gages lend themselves to economies of time and money with 
bent carbides. Many costly preformed pieces of carbide can 
be duplicated in a few minutes. Where large pieces are 
required, several small pieces can be bent and assembled by 
piecing together to match a large one. The resulting gaps 
rarely cause harm, even in cutting tools. 

This article does not intend to point out that bending can 
replace pre-forming. It is useful only for those applications 
where other methods are unsuitable 

When torch heating, the heat should be applied with a 
large tip (#6 to #9), and as quickly as practical. Use a 
flame with a maximum of oxygen and hold it close to the 
carbide. It is necessary to watch the carbide carefully (a 
little difficult using dark glasses) so as not to use excessive 
heat as this will over-oxidize the surface or melt it. Note 
also the “sparkling” that ensues when overheating takes 
place. This is very damaging and destroys the carbide 
Heat the carbide until it is at white heat just below the 
sparkle stage (which is arrived at by practice) and bend 


with a minimum of pressure. Excessive 
the carbide to crack open on the outer sides ar 


too porous. To date this writer ha: 
bent carbides when reasonable cauti 


Graphite Molds Used 


1 fo 


pressul 


is 


There are two methods that control the 
One 
guides made of graphite, old grinding wheels, 
resistant ceramic. Second is a holding 


ing or shaping to the desired piece 


a predetermined amount so that t 
twisted to the required shape. They 


device 
he earbid 
} 
Can ails 
pushe 


vise and bent with the use of a torch 


into shape. 


Ind 


Xe 


al 


Graphite is a good material for molds as 


available, easily machined, and is also heat 
Another method is to place the carbice 


weights resting upon it, and heat 


the 


x} 


sintering furnace. The heat molds the carbice 


The acetylene torch is the most common at 


source of high heat Induction coi 


Is 


eT 


DRESSING 
STICK 
R 
Fig. 1 (left). First step in bending carbide is to determine the bending Fia 28 
A yht trates grinding the f pressure is applied, will bend as shown in Fig. 2C 
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stances easier to use and ess 
le 
there are two methods to se 
piece 1s relatively short, is to heat the 
piece uniformly to a white heat a d 
Do not remove the torch while 
‘ Che alternative method is to heat a 
( arbi ie at a time, bending it aroul d 
ipl ved: the center or the nd of the 
the shank, and the carbide is bent or 
Ket ttle by little, working from the 
nad \s the carbide is at pre per heat 
hit the po ket ( lan ps may bye ised 
e operation Is ¢ ym pleted 
t when the desired eache 
fe from the form or shar KR ai sand 
shank, and if possible offha grime 
ized side of the ecarbice his method 
spiral tips for slab mills spirar ena 
reamers 
can he sed to make spiral tips uy 
wilus re juired of the tip due tive 
spiral (Fig. 1 Phis can be done | 
¢ wa is to fit a bent piece ft the 
eck tor hit Using graphite as stock 
ler as shown in Fig. 2A. This car 
ling against the side and OD of a 
the re ireqd rad P 
ost Fig. 2B. Apply may 
” eat press nto shape 
ssing stick to do the pressing iping 
show n Fig. 2D. Tota eating and 
HM) seconds 
t mira the lesired a nt t : 
iders as detailed in Fig. 3 
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FIG. 7 
GRINO WHEEL GRAPHITE STEEL 


arge carbide 


ng toc 


Larger pieces of carbide can be bent in the following 
manner, Place the mold and the carbide in a vise and heat 
at point A as shown in Fig. 7. As the carbide bends into 
shape follow the torch around the piece to completion (E£). 
Move the torch back and forth, putting more heat ahead 
of the bend, but be sure proper heat is reached before 
applying pressure. When bending use a ceramic rod as 
pusher 

Round carbide can be used in a similar fashion as outlined 
above. 

It is relatively inexpensive to carry a stock of flat strip 
carbides which can be bent to required shape as needed. 

To make a form tool inexpensively and quickly, such as 
the tool shown in Fig. 8, the carbide can be bent to a 
special form with some success. A shank is sawed out to an 
approximate form . a copper template is cut out to a 
scribed line to shape the cutting side of the tool. The 
carbide strip of sufficient length is shaped as follows: Hold 
the strip flat in a vise by one end, at 45 degrees. Apply 
heat at the outer end as shown at point C, Fig. 9, until it 
bends, then slowly carry the heat back to D, bending the 
carbide enough to fit the copper template. Put the other 
end into the vise as in Fig. 10, then complete the bending 


If the brazing side of the carbide 


off-hand grind it to fit 


alongside the bottom « 


support 


B itt-braze 
of the shank and at the same time 


dge f th 


‘ 


The above form tool is described he 


ent when su 


ch ste ps are 


tions. Another variatior 
on top of the form 


necessary 
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Lining Internal Surfaces 


Certain ty 


pes of 


slot 


| itt 


ite 


ers 


suitable for effecting economies with suc} 


11. The radial bending car 


carbide. Fig 


fashion similar to that 
tips These tips can then be brazed to t 
with a shoulder or flat 


slot 


cle ribed 


im the 


} 


if necessary and 


a minimum slot between pieces of at least 


cracking due to unequal expansion of 


developing brazing strains. The sl 


other cutting 
Internal he 


tools 


les for 


Shape the en 


ring 


rages, wei 


ot ew 


ds 1 


ir 


iT 


with carbide in a fashion similar to the 


plug gages. Some other applications are 


made by bending a piece 


brazing onto the end of a chisel 


of carb 


Wear parts on inspection 


prolonging their useful life 


Carbide loops and twists 
ground round stock by bending around 


Another method of bending Ser 
suppliers, which is suitable for spiral tips 


Place the 


is to make 


a split 


Snank 


ile 


by 


graphite mold 
position, with the mold separated, 


heat apply pressure on the mold 


will bend an 
method is re 


d twist 
lativels 


the 


expe 


piece to 


ind 
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Some thought may be given to shaping carbi 


hot in a ma 


There is no end to the tvpe and mat 


applications, 
described me 


nner that a 


cutters 
‘thods 


ana 


may 


blac ksm 
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be appli 
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ed 
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Oh 


bending and twisting is acquired without 


carbide the engineer or 


operator 


should 


additional applications and techniques 
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Coordinating International Standards 


On 


Limits and Fits 


By Jean Paul Cloutier 


WORKS MANACER 
ENGINEERING PRODUCTS OF CANADA 
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PARTS govern the assembly and the efhicient 


different fits are obtained by adding to the shaft, allow 
ng of machines and tools Whether they ances and tolerances t e loose. tighter or interference 
ts to allow proper movement of mating parts fits. This method is f re n the industry in general where 
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foundation of mass production and this is where the tool 
engineer is called upon to play an important part, not so 
much by the fine tools or gages that he will design or make 
but by those which will not be required, as a result of a 
reduction in the number of current sizes suggested by the 
standard 


Unilateral Hole System 


The British proposal is based on a unilateral hole system; 
that is, the basic hole system is recommended and the use 
of unilateral tolerances is found more convenient from the 
view point of drafting room practice and as a link between 
product and tool design. This idea should be the basis of 
the acceptable unified limit and fit standard for the three 
countries 

The denomination of fits is still a divided subject. Canada 
is working with the following classes of fits: running, clear 
ances, force and interference. To these will be added a 
location fit for use where little or no frictional load is 
carried in which the parts are stationary. Most of these 
classes are divided in ten or less grades from fine work to 
rougher work. The American proposal includes eight classes 
of fits: loose, free, medium, snug, wringing, tight, medium 
force and heavy force. The British standard was originally 
using 14 shafts or 14 holes and now proposes sixteen classes 
of fits plus a series of recommended combination fits which 
cover a vast range of applications. It seems that the 
method of specifying tolerance using “H” for the hole and 
“S" for the shaft is generally used and is also the method 
employed by the International Standards Association. 

While Canada and the United States agree on a common 
list of forty-six preferred sizes between 0.010 to 4 in., the 
British proposed draft offers a new three-choice list that 
covers all the range from 0.250 to 13 in. The Canadian- 
American lists include the preferred number in 25 percent 
steps rounded to the nearest fractional size for the first 
0.100 inch. From “2 to %e2 it increases by %2 steps, followed 
by “eo steps from “e to 34 then ¥% steps from 7% to 3 and 
finally by ‘4 in. steps to 4 inches. The new British list is 
following the 25 percent average steps but actually vary 
from 20 to 33'% percent. 

The tolerances and fits offered by the three countries vary 
considerably in arrangement and values. There are also a 
number of theories presented on the larger size, because of 
the effect of multiplication of errors brought by the tem 
perature expansion factor, which obviously is more apparent 
here than in smaller sizes. The tables have all studiously 
avoided giving tolerances or fits that are not capable of 
practical control on account of the gaging and measuring 
instrument limitations. 


Canadian Tolerance Formula 


Following is the Canadian formula for tolerance: 


t= G D > .00001 D + 00003) 
where D = Nominal diameter (in.) 
G Grade factor; G 1.6, 2.5, 
10, 68 & 100 


Che first or cube root term, represents the manufacturing 
tolerance; the cube root formula approximates the rate of 
increased difficulty of machining accurately for varying 
sizes. This term increases slowly with the diameter. The 
second term is proportionate to the diameter and repre 
sents the normal errors of measurement. This term makes 
allowance for inaccuracies or deformation of gages, the 
feel or skill of the operator and for variation in tempera 
ture between gage and the work piece. The term has an 
appreciable effect only on the larger sizes. The third term 
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is a constant representing the limit of 
which prevents the tolerance for 
becoming abnormally smal! 

The British formula for tolerance for 
proposed draft 


000446 \ 0.0001 


where d Basic size 


American Formula Varies 


The American tolerance formula is varving 
of the YD term and another term whic! 
class of fit for the hole from 0.0025 to 0.0008 
constant 0.0006 in. from class 4 to 8 inclusive 


by Table I 


TABLE I—PROPOSED AMERICAN FITS ANp 
TERMINOLOGY 


FIT TOL. HOLE 


1—Loose 0025 \ 
2—F ree 0013 
3—Medium 0008 ¥ 
4—Snug 

5—Wringing 

6—Tight 

7—Medium Force 

8—Heavy Force or Shrink 


In completing the study of tolerances the Internat 
Standard Association formula in its original forn 
as follows: 


t = 0.458/D + 0.001 D 
where ¢ is given in microns, and D 


diamete 


The preparation of an acceptable set of tables resp 
the older methods and at the same time not too restr 
to prevent progress, is the solution of the unificatior 
lem and we as tool engineers can contribute to this | 
result by accumulating data on our own individua 
tions, passing it along to others, and by presenting r 
condensing our varied experiences 
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nection of the tool engineer is to plan tools 
t which will permit turning out a product of 


at 


a minimum cost, and on schedule 
of 
ters in as a major factor to decide which of 
This state 


making of 


lality, 


considerations are a function time, 


ist two 


ing methods should be selected 


SS Lon 


jually well to the planning and 
as the use of the tool in production 
cnows it or not the tool engineer 1s largely a 


in. He is not a time study man in the sense 


es out and makes time studies of production 

‘ he is in the sense that he makes time 
s of the tooling method he has developed in 

paper. Should he use a template or a jig 

gt es into a plate? Should a job be tooled up 
w machine or an automatic screw machine? 


will have to predetermine the time for each 


er to decide. It must be emphasized that 

ire made, we are pretty well “stuck” with 

are so bad that a new design or alternative 

ermit sufficient savings to pay for the new tooling 


re the 
rin 


methods engineering in that when a 
If the tool 


g is 
gned, the general method is designed 
hand, then 


g s use of only one in productior 
nly be used. Should the work be inserted 
e hack, left or night side? Should the foot 
i hand movement’: | we 
te ite the spindle te eplace a ul 
se questions can be answere properly only 
ite easurements 
g i ives tw major : s of work 
eeting the j al P alle 
the er with planning a tor 
I TK at a minimum cost The f ‘ 
per n several wavs. the atter ! 
isec] verall igment ir 
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tion will dictate 


analysis and ac« 


Since no departn 


way t 


ne best mased on sound methods 
rate time study data 
ent of an organization can operate in a 


vacuum and go on its merry way without considering the 
overall object ves of the ompany and other departments, 
the tool engineer sho be aware of the fact that time 
study plays a key role in s activities as: Overall product 
cost estimating t contr | geting, scheduling, person 
nel needs and tra g. plant it and pure hase of equip 
ment, methods provements, wage incentives, and others 

4 time st idy made after a tool is u prod iction has vers 
little value as far as this part lar tool is concerned If 
the tool design selected is poor, an infinite number of time 
studies would not correct that design. What the tool eng 
neer is interested having time study data available at 
the time the tool is in the paper stage because it is easier 
to make char ges with pen and eraser than with welding 
rod and milling machine 


Cumulative Records Necessary 


The tool engineer needs accumulated time study data in 


the form of tables, charts, or formulas for various job 
elements which will permit him to determine the time 
required for alternative tooling methods. Needless to say 
the tool engineer should draw upon the methods and time 
study departmer f there is one, for assistance where the 
apes roe the — f an error n ght be great The 
gher the f the greater the need of 
heing tereste ¢ \ err f Ol minute on a 
‘ te. but on 000 
‘ e toe engineer dependent 
ue ne leo « rable te 
lescribe brief time st The 
P f eader 
fre 
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studies. Regardless of the status of time study in a plant, 
there is a real need for the tool engineer to be familiar with 
the procedure used in collecting the data he uses 


Time study is a field of measurement whose objective is 
to determine a fair day's work and to provide time data for 
pre-planning purposes. Needless to say we are concerned 
here with work in which the human being is involved. Work 
of the human machine always consists of mental and physi 
cal effort. Some jobs require very little of one or the other 
and in others the distribution of the two efforts might be 
rather equally distributed in terms of the time required for 
each, It can be seen that the problem of work measurement 
is a complicated one. At the present time our interest in 
work measurement revolves almost wholly about the j.ro 
duction or repetitive operation worker in which manual or 
muscular work plays a key part. Preplanning of work by 
the production engineer has tended to reduce the mental 
effort to one which occurs simultaneously with the muscular 


effort 


How Much Control? 


We no longer or seldom have elements in our time studies 
which might read as follows: “Read print before proceeding 
with next step.” This does not imply, however, that mental 
effort isn't a factor in time study. It manifests itself in the 
greater or lesser time needed to make a movement. The 
time to move a hot cup of coffee to the lips is different 
from that of bringing a peeled banana the same distance 
The time to move a part a given distance prior to throwing 
it into a tote pan is different from moving the same part, 
the same distance to a definite stop over a fixture. Move 
ments are made for various purposes, each of which has a 
bearing on the degree of control or mental effort necessary 

It can be seen that time study as a measure of work calls 
for more than mere stop watch manipulation. Recording 
the watch readings is what is referred to as the “mechanical” 
part of time study in that all it involves is observance of 
terminal points of movements or actions. The real and 
difficult part of time study is the analysis and measurement 
that is required of what happens between the reading points 

Key factors to be analyzed in determining the “work” 
done are physical factors such as: distance moved, weight 
of part or force necessary, size and shape of part, condition 
of part (such as wetness, surface smoothness), direction of 
movement, body parts used (fingers, arms, legs, ete.), 
working conditions (light, heat, humidity, condition of 
floors, etc.) and mental factors such as planning, coordina 
tion, and control. This is a complex set of factors which 
must be borne in mind in making any time study. Their 
influence varies in degree; in some cases being negligible 
and in others a major factor 

In connection with the term “work” we want to keep in 
mind that the standard of output is based on what the 
worker must expend in the way of mental and physical 
effort and not on the useful work done. Paradoxically, 
however, to determine the former we have to measure the 
latter. This arises out of the fact that at the present time 
we have no better means of determining man’s expenditure 
of effort in industry. With mechanical machines it is rather 
simple to measure the energy “input” for a given “output.” 

While we might dismiss an answer to this question as 
being self-evident, it is well to point out as a part of work 
measurement theory that it is necessary to define the day 
accurately 

Work pace and allowances for fatigue are a function of the 
length of a work day and even the number of work days 
per week. The psychological and physiological aspects of 


fatigue are such that we cannot think in simple straightline 
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relationships of fatigue and working 
At the present time our work measuren 
an 8-hour day and a 40-hour week. It 


to question work standards based on t ss 


which are applied to a SIX Or seven da 
more hours per day for an extended per 
partly for this reason that peace-time 

did not fare out so well under war-time 
weeks 


A Day's Work Defined 


\ fair day's work must on the one hand he 
terms of sociological ce elopments ! i part 
or son ial group The gener? il concept ot hat 


work 1s not the product of anyones imaginat 
tion; it is the result of a long | 
civilization itself from our prehistoric ancestor 

ent day. Recommended reading on this point is 
hook The Work! After expla 
has made available to himself and society 
Viteles goes on to sa 


“All of this has been made possible by work. J] 


work of many hands and many minds has produce 
civilization. Today man continues to work 


maintain life in his body, but also in large part 
not his life, but his civilization. It is true tha 
average man did not work he would starve 
works much less than the average man at 
starve. A savage may work less than a tramy 
continue to live The fact is that a man works 
small part of the day to escape starvation. He » 


greater part to avoid living as a tramp or as a sa 


his desire to live as a civilized man, with the 
conveniences of civilization and as many of 
he can get that lead him to devote so large 


his day to work. Unless this is clearly rec: 
that occurs in the course of work in moder 
not be clearly understood.” 


This brief backgro ind seems to indicate that 


work 18 a performance mental and pi 
produce somewhere near 1 maximum amount 

out myury to healt/ This is the general st 
man has imposed upon himself in this country ar 


While the above definition of a fair day's w 
general needs it does not give us a g: 
accurate work measurement. The question of 
not the work expectancy Is such that the huma 
is being overworked is not easily answered o1 
our present knowledge The 
have very little scientific data assembled inte 
on which to base a decision in situations where 
of worker health is concerned 

We need to bring into our research the peopl 
something about the factors that affect the 
human being, the trained industrial phvsiolog 


gist, and iologist comb neg with the prat 


of the engineer, management, labor. at t 
The mere fact that the human he ng 1s 
the matter of work measurement n less a te 


tion than that ot linear or other meas co | 


standards of “normal performance’ for bas 
the Bureau of Standards in Washingtor 
resort to local mavor's committees il 
who will take two measurements. that 
that of labor. eact or s bemg juest rhe 
up, and divide in some fashion to get 

' Viteles. M.S The Science f Work, W W N 
New York, 1934 
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Developing Economical Dual-Purpose Tooling 


By Clement F. Brown 


| Hi rool ENGINEER 18 confronted t re repeat mailing peration " shale 
ng tools not onlv tor low prod ruts 
to sery a dual tooling 
( ea lal | pos ‘ Ren ve a 
i same Operalion on parts similar in desig 


x res cle veloped to produce the twe weld Uare Was il nig 
! V n Figs. 1 and 2 afford a good study of to make seve part Phe | t method was identical 
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block. This served to retain the stock in the fixture. Two 
hardened keys G screwed into the body completed the basic 
fixture as used for the welding boss shown in Fig. 1. The 
fixture was clamped to the milling machine table and held 
the stock at 
operations. 


the required angle during the two milling 


When milling the boss shown in Fig. 2, the bar D was 
removed and replaced by another bar H, which was !x in 
wider to retain the smaller sized stock. An additional 0.125 
in. wide spacer was inserted as shown and held in place by 
three small flat head machine screws. 


Milling fixture No. 2, developed for operation 5, is shown 
in Fig. 4. The main body was a 2 x 4 in. steel block A, 
with a milled recess 2.195 005 — 0 in. wide down the 
length. End plate B, shoulder screws E and keys I were 
identical in design and function to their corresponding parts 
on the first fixture, with the exception of the tapped hole for 
the square head set’ screw. This screw G was located in a 
position that gave the best average clamping position and 
pressure for both parts held in the fixture. Four studs & 
and eight hex nuts H served to hold the two clamps in 
position. The clamps were set at a height sufficient to allow 
the six parts to be loaded into the fixture for milling, with 
a sliding fit across the corners of the steck. The clamps 
really acted as a retainer to keep the parts from rising out 


of the fixture due to the action of the milling cutter, It was 


necessary occasionally to adjust the height of 
because of slight irregularities in stock size 
To convert this fixture to hold the shorter |] 
bosses, a 0.687 in. wide spacer J was placed u 
the existing 2.195 in. recess in the body. Two sock 
screws A placed in the side of the block held the 
place. While the 


additional 


spacer was held in this posit 


ly in.-13 threaded holes were drilled at 
diam. studs | 
duced a partially tapped hole in both the spacer a 


block ) 


It was then a simple matter to insert this 


to accommodate two of the lo in 


space 
shift and lower the clamps D to accommodate the 
boss. Six bosses were loaded into this fixture simultane 
by sliding into the fixture on end and clamping 
back. 
Fig. 4.) 
In use, all milling was done in the direction of 
plates. Either fixture readily 
milling machine table by means of two clamps, one 
either side of the fixture body. As an added 


may be noted that several pieces of both fixtures 


(Note phantom outline at left of the sic 


could be clan 


plate, keys, shoulder screws and square head set 
are identical, If the need for economy 
advantage of using both fixtures at the same 
millers, these parts could be interchanged betw: 
tools 
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Part IV—Eeccentric Cams and Toggles 


CAM CLAMP 1s widely used because of its leg, amd T re " “ ‘ | 

tion although it is condemned by some cam can only he wt saticfa f 
2 because its propensity to stav locked is for whiecl \ s less t 1 | ‘ t take 
e as that of the spiral cam Phis type of the small suppleme yore t f the p 
f a round cam body turned about an to the locking a 


s sketched in Fig. 1 In that figure R is The angle CBA ‘ ' oh th 


can body é the eccentricity of move the can contour t 

ot throw ofr angle of cam action t i reterre as thre lo 
and 7 the corresponding rise of the cam deg for this app ere a cle il 
rawn position, the cam makes contact 


I 
e at A on the common centerline of the 
d the axis of rotation After the cam 

g he contact pomt has moved 

eaction R, from the workpiece passes at a 
the center of rotation and sets ip a From | g. I it ex that Al I 

the cam The larger the angie of throw | \} 

e unlocking arm, CD 


the reaction R, is the friction force, Pherefo 


t 
I passes to the right of ¢ the cam will i rz 
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Fig Above hown how the security of an eccentric cam varies 


with the ingle of thr 
A larger radius than that prescribed by equation (2) 
may be used, as long as t and @ are not changed, but smaller 
radii are less reliable. The larger the radius, the greater the 
margin of safety at the extreme limit of throw 
For the significance of equation (2), refer to Fig. 2 
sin @ 


There the value of the expression (cos @ ; ), for 
f 6.1, is plotted against 6. The higher a point on the 


curve, the larger must be the radius R, to insure locking 
The curve starts at unity for 6 
maximum for 4 


0 deg, increases to a 
90 deg, and then decreases. If the 
throw of an eccentric cam is confined to a few degrees from 
either end position, its diameter may be comparatively 
small. But if the throw passes through the mid-position, 
the diameter must be relatively large to insure locking 
Example 1: What should be the eccentricity and minimum 
radius of an eccentric cam for a throw angle of 90 deg. a 
rise of 'y inch, and f O.1? 


R 1% (0 + 1/0.1) 10/8 144 inches 


In part III of this series, it was shown that a spiral 
cam giving the same rise of ', inch with a throw of 90 
deg needed a minimum radius of only 0.80 inch to insure 
locking. The eccentric cam must be larger. As will be 
shown later, that means the eccentric cam must be operated 
by a longer handle for the same mechanical advantage 


The Forces Acting on an Eccentric Cam 
Fig. 8 shows the forces acting on an eccentric cam They 
are similar to those described in Part HI for a spiral cam. 
When F. and R. act along parallel lines, F» is a maximum 
and equals F. + R.. In any other position, the size of F: 
ean be found from calculations or layout of the force 
diagram. 


Proportions of Spiral Cam Details 

The diameter of the pivot pin, the thickness of the cam, 
and the bearing area can be found in the same manner as 
for a spiral cam, demonstrated in part IIT of this series 


The Length of the Cam Handle 
The lever arm, L, of an eccentric cam can be found from 
the relationship 
F.L= Ree sin + + 
But r R 
so that 


e cos 6 and Fs can be approximated by F) 


f cos @) + frsF 
F. 


e (sing 


Rs 
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Example 2 An eccentric cam like thi 
impose a force of 900 pounds. The han , 
through an angle of 90 deg with an applied { 
90 pounds. The required rise is *, incl 


As shown in Example 1, « be, and the x 
be at least 144 inches for the cam to stay 
90 deg position 


At what distance from the cen of 1 
manual force be applied? 
may be approximated by R: 930 
For 4 90 deg, (sin 4 f cos 4 10 
rs 0.35 inches, the same as for the spira 
assumed to be 0.15, and 
900 (O15 1.25 0.15 


= 11 inches 


The spiral cam for the same situation was 
third part of this series to require a lever arn 
inches. The difference is explained by the fact 
workpiece reaction acts at a greater distance 
center of rotation of the eccentric cam than it 
spiral cam 


Toggle Clamps 

Basic Toggles, Variations, and Limitations 

The principle of the toggle jot is illustrate 
simple form of Fig. 4. The two arms AB and Bi 
nected by a joint at B At one end, A, a } 
rotation only, and at the other end, C, lateral 1 
possible. To oppose a force F. applied il B i react 
at C is necessary. The force along the arm Bt 
vertical component F/2 and a horizontal component 
equilibrium. From the force diagram 


cot a 


and R F/2 cot « 
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" Lane 
es. cot @ imereases to infinity Without 
t F of anv magnitude would theoretically set 
: on P when @ reaches 0 Act ially this 
, entirely realized in a toggle because of 
’ oints which must be overcome by the 
ariations of the toggle joint are utilized 
a ump is shown in Fig. 5. The link connect 
i 1 base furnishes the locking action when 
j ; ne with the handle. When the handle is 
; retracts the toggle bar. Similar toggle 
Bamps are able in many sizes and models. A simple 
4 gy amp is sketched in Fig 7 


The Range of a Toggle Clamp 


ggle linkage must be brought to a definite setting to 
fective and locked. Variations must be taken up 
nkage. The commercial clamp of Fig. 5 

through which the clamping force is applied 

The arm is deflected under load to com 


kplece variations 


Forces in a Toggle Clamp 


ting on a toggle clamp are shown in Fig. 6 


lated by a clamping force, F-, at a lever 


meets a reaction R in the fully engaged 


f its pin connections, the link is sub 
I hese forces act in the same line and 
trnction circles around the centers of the 
i vhich the forces F; act from the line 
a 
fr 


s in comparison with b, the smaller are 
the more closely R, F:, and R: are alike 


tl is shown 


orces acting on the handle 
qiagram 

R F R 

mall, so a close approximation 


R JR Fe 5) 


‘he Sizes of the Link Pins 


fores iR a shear 


If f is taken at 0 


The pivot 
sumected to a f 


two com por ents 


i} not show? 


Again, 

and r 
Since t is small, co ay be 1 equal 
f without appreciab rror ‘ R 
by equation } mplifed form 


K fR R 
> 
~ aA : 
R 
| 
Vas 
R 
7\ 
Fe g. 6 is supported at only one end. It is 
ce eg and opposite to R has 
en: =| rmal to the pin and a friction force aie 
where tus the ar gle such that tar 
torg ie fron ee r rev i} A she aring 
stress 
\ 
and sin T AS 
+ F 
\ 
\ 
\ 
~ 
4 
: 
each link pin can be determined on the ght 4 
e fh The shear set up by R is 7 P ‘¢ 


GF Example 3: A fixture is closed by a togg 


J Fig. 6. It holds a die casting while it is 
length of the link, is one inch, and a is 
desired to impose a.clamping force of 2000 
\ workpiece. The exertion on the handle for 
| be kept down to 15 pounds The coe fhe ent fins 
FORCES THROUGH G . . assumed to be 0.15, and the allowable sh 
ey Re _ hardened alloy steel pins 75,000 psi 
| . a FRICTION CIRCLE OF RADWS What should be the diameter of the pins the 
r a linkage? At what lever arm, L, should the for. 
$ pounds be applied? 
} € pee If an oversize workpiece or chips should hi 
+ — . a of the clamp, it is conceivable that some operat 
oes: epee exert as much as 90 pounds on the handle to | 
| the clamp. If friction did not increase under larg 
sures, the reaction to the clamp might rise as high as 
pounds. The size of the link pins to take such 
| should be 
r 0.47 ee 0.188 inch 
\ 75,000 
Choose pins with ‘se radius or inch diameter 
( J T 4 Tl For the diameter of the pivot pin 
| We 0.67 2 2 
Fla. 6 f f \ 75,000 \ 12,000 90 
| ple form of toggle clamp and the forces acting on it 
Choose a pivot pin having a ‘4 inch radius 
The effect that bending might have upon the pivot of diameter. 
Fig. 6 is not taken into account in equations (8) and (9). For the length of the lever arm, 
If the pin is long, consideration might have to be given to an some a 
that factor a5 \ —-+—+ 
If the pivot is supported at both ends, its radius can be ‘ 0.15 * 0.56 — _ 
expressed as 15 
[Th FE x 0.15 X 0.188 2000 
ni =4/——— WRTF. (10) 
\ 
If Fe is small in comparison with R, as it is for most Toggle Clamp Performance 
hand-operated toggle clamps, the results from equation (10) To present the principles, this analysis has beer 
can be expected to be very close to those from equation to a simple toggle linkage. There are more comy 
(6). In that case, the same pin size is proper at all points forms, such as the commercial clamp shown in Fig 
in the linkage. However, the same principles can be readily apy 


them. Commercial toggle clamps are subjected t 


The Length of the Toggle Clamp Handle determine their characteristics. One manufacturer s 
The lever arm L of the toggle clamp of Fig. 6 is found in in the literature describing its products the clamping 
the expression of the moments about the center of the that tests have shown can be obtained from certai 
handle pivot, which is forces (4). 
= fnRs + rsR: (11) 
R; is tangent to the friction circle of the handle pivot and Summary 
has a lever arm fr, which is the radius of the friction circle. An eccentric cam is easy to make but must 
R, is tangent to the friction circle of the link pins which comparatively large radius to be self-locking. If the: 
has a radius fm. It intersects the line of centers at a distance is small, the cam may be unreliable. With an adeo 
of b/2 from the link pin center. Its lever arm is, therefore, radius, an eccentric cam must have a longer lever arm 
| b a spiral cam for the same mechanical advantage 
aie Sn + b Without friction, a taggle clamp is theoretically ao 
Ts b fr: = -— fri. give an infinite mechanical advantage. In practice, fn 


limits the advantage derived. Friction acts at the link | 

and the larger they are, the smaller the advantage 
The author wishes to acknowledge the val Suge 

tions and criticisms offered by Dr. B. T. Cl 

E. E. Garrison of the University of Tllinois 


Also, since R VR + Fe and R R for practical 


purposes, 


2a + bh 
(12) References 
F 1. C. Donaldson and G. H. LeCain, Tool Design, pas 
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Equation (12) is for a toggle clamp like that of Fig. 6 ~ Practical Designs for Willing. 
For a clamp where r r rand F. is small in comparison ing. and Tapping Tools. page 133. New ork 
with R, McGraw-Hill Book Co., Inc., 1946. 
3. A. R. Goatley, “Formula for Design of 
— (13) Clamps.” The Tool Engineer, Sept. 1945. 
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is & reasonable approximation Mfg. Co., 3056 Davidson Rd. 
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sh Cleaning Fixtures 
ad 
4 
| or Molded Plastic 
j 
By P. H. Winter 
CHIEF ENGINEER 
PASS & SEYMOUR, ENE 
SYRACUSE, N.Y 
\\ st PLASTIC molding being done on automati of the stroke and the sy g ret rf ‘ 
: tic presses, more and more thought is being the pistor Fig. 1 ‘ é 
‘ fash removal from the molded parts. For valve where the , cs 
last emoval tumbling the pieces against ind tk Utne ‘ vil 
e nbling barrel is about the cheapest avail the stroke This reverses the ive a theret 
. et t where holes and recesses have to be cleaned Fig. 2 illustra af sing Ue 
ecessary to process one piece at a time Fig. la. It is use g flas 
Since essures involved for this operation are small siots in the bakelite pa e track lea 
bir-operate evices specially designed for the part under machine and ¢ woth sides of it. The 
onside have proved valuable. In combination with the machine is shown m te n the top p 
rcuits, they can handle the work as fast ale carrving thy ean es attache t 
an present it to the machines and the rod and bush t e iree er the tw t 
ited below have turned out as many as ! ro-switcl \ ‘ ‘ 
8-hour day nder the the ‘ t the sce 
; rcuit diagrams are shown in Figs. la and hine and the et of act strat 
Fig strates the use of a spring return solenoid Phe plan view s s the | 1 the 
wher positioning the workpiece closes the switch, tion to the workpieces w! are ositioned in 
g enoid valve to operate the cylinder and clean holds them down as well as locates them sidews 
switch 1s opened mec hanically on con pletion are slid forward, the { t nec mes Aga 
1) ‘ ‘ hase 
Rust es rote f 
MOMENTARY CONTACT MOMENTARY CONTACT XY of the forked hlock ¢ 
SWIT DOUBLE SOLENOID ax 
VALVE set rew a tive vt The the t geer 


rer ne tive ‘ ‘ 
proper 


SOLENOID SPRING CONTACT tr 


RETURN VALVE SP. SWITCHES ggyer Nas ane ‘ 4 rhe puece 
forme it te te r 
AJR CYLINDER FIG. I-A AIR CYLINDER FIG. i-B » into the e H betwee f e work 
I 
retour t he ter 
> ‘ dame elect 
the p es | tne P the 
the track ‘ ‘ ‘ ff the « 
ture into a tote Ox epeat the if 
Fig 4 shows t} me \ nter« har gealle 
base plate for a part that © same ope 
4 bY 
~ 


| 


PLAN VIEW- BASE ANT 
PUNCH PLATE NOT SHOW) 


> 
ait 
tact 
piston 
jetion of 
ic piston 
show? 
fri tive 
yinto thre 
actuating 
wit thve 
e nistas 
} 
wis he 
| the ma 
n Fig. 8 
relia 
track that : 
A« t he 
trigger A 
£ ate 
e trigger 
e adjust 
see ewitcl 
- — ging ea out the flas) 4 
= | =, — | fia I 
Ar + 4 we | A =, e punch plate forces down th ; 
a about axis 
/ ece Wher | 
1: 


Fig. 4. An alternate base which may be used with the top part of 
the fixture shown in Fig. 2 to clean the part lying on the base 
Note plug-in connectors which facilitate changeover 


clean punched but whose outside shape does not lend itself 
to the type of trigger mechanism illustrated above. Since 
the volume on either item was not sufficient to keep one 
fixture busy, the top part carrying air cylinder, punches and 
tie rods was constructed for mounting on either base. 

The illustration shows the base plate with a representa- 
tive part lying on it. It will be seen that this part has 
straight sides so that the space H in Fig 8 is not available 
for the trigger to drop back into position. Therefore, the 
trigger mechanism was dispensed with entirely and a micro- 
switch mounted directly across the end of the track so that 
manual pressure on the line of pieces in the track closes the 
micro-switch and causes the punch to descend and clean 
out the piece in back of the one operating the switch. When 
the punch has fully descended, a pin in the punchholder 
knocks the piece at the end of the track out of the machine 
opening the circuit, returning the punch and resetting the 
machine for the next cycle. Fig. 5 shows the position of the 
individual elements. 

The same principle of using one piece ahead of the one 
to be cleaned to actuate the switch and then removing it 
to open the electrical circuit is shown schematically in Fig 
6. The proportions of the part to be cleaned approximate 
those of a cube and therefore a knock-out of the type illus 
trated in Figs. 4 and 5 could not be used. As before, the 
pieces to be cleaned were pushed into a track, until the 
first one closed the micro-switch across the end of the track 
to bring the punch down and clean out the part behind the 
one operating the switch 


Attached to the plate carrying 
the punch is the linkage shown in Fig. 6. When punch plate 
{ descends, link B causes bell crank C to pivot about D 
s made to knock out 
the piece closing the micro-switch, thus opening the circuit 
and withdrawing the punch. Since the knocked-out piece 


By adjusting set screw FE correctly, it 


Fig. 7. This fixture is mounted beneath the workbench with only 


the work id } hute porotrud ng through the Dench too 
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falls through the cut-out in the base plate, the 

to permit the next piece to be pushed into pos 
A cleaning fixture utilizing the circuit 

Ib is shown in Fig. 7. As shown, the fixt 


under the work bench with only the chute g 
cleaning station prejecting above the t Dp ’ 

bench. The pieces are of the shape show! Fig 
sembling a box with one side removed and with 2 


the narrow sides. Flash had to be removed fr 
sides and the side cuts marked in heavy lines. T} 
required the piece to be pushed into a cleaning nest 
forming to the outside contour of the part and the s 
the side. 

These requirements made it impossible to use the 
shown in Fig. la. Therefore, a switch was 
bottom of chute A (Figs. 7 and 9), into wh 
loaded by the operator with the oper 
cylinder B. Light pressure on the top 
closes the switch and energizes one solenoid of the 
double solenoid valve controlling the air cylinds 
D is advanced by the cylinder and enters the ope 
piece at the bottom of the chute. Afte: 


in the part, it overcomes the spring tens of finge 
pushes the piece into the shearing nest / At t 

the linkage G has moved forward and closes 

9). This reverses the air cylinder and tl 


draws. Pusher J attached to the linkage forces | 
of the nest and fingers F prevent its re- 

so that it falls through hole A into a tote box. 1 
merely places parts to be cleaned into the t 

both hands 


4 TRACK 
MICRO SWITCH ParRT TO BE \ 
| 
POINT OF APPLICATION _~+-+ 
| as OF KNOCK OUT PIN 
o_o Fig. 5 (left) iustrates how the piece used on the 
show the orir ple ‘ na the piece ashe + the 
| ; 
| 
| 
= 
| — i | 
a 
| 
} - 
G 
PLAN VIEW OF FIXTURE SHOWN IN FIGS 
, : Fig. 8 (top) is a sketch of the piece and edges t 
the fixture shown in Fia 7 Fig >) hate ‘ 
same fixture 
The Too gine 
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JIC. Electrical Standards for 
Industrial Equipment 
(Continued ) 


ELECTRICAL 


ACCESSORIES 


AND DEVICES 


E5.1—Stationery Equipment 
E6.1—-Connections to Accessories 
< nets, motors, meta conduits, E6.1.1 W here x t 
trol stations and other devices where Guat maw the 
1 possibilitv of contact with current . 
i rts shall be grounded. Grounding mite ere gh a g and recep 
r other approved means shall be consid A 
stactory if ill paint ind dirt } na 
tro oint surtaces 
tage pug 
thes gnetic control panel or other de E6.1.3 P bee f king ‘ 
ire sunted on the equipment, the to pre 
e grounded by the purchase ty pe . 
trance in operating po 
prov ed to ef 
ed wrt ded control circuits may be ect ‘ a eve the 
“ Age does not exceed 30 volts, 
ere t “ oltage is insulated f ‘ 
Dv i tw winding transtormi 
\ mplete description of the circuit E6.2—Marking of Devices (See also Par. 2.8.5) 
e reason for its application must be pre E6.2.1 A t ts show mm t wit 
Permissiol obtaing tr the iagt 
gy before such circuit is use irke 
‘ ‘ 
E5.2—-Portable and Pendant Equipment ; I 
xpress purpose 
\ rrtabie ecessories Or pendant stations ing 
e grounded to the industrial equipment 
ré ry tr pe “gy 
F6.2.2 Whe ed 
int 
e of the grounding ctor sl f 
he to wing table it 
spacity of Automatic ‘ ‘ 
recurrent Protective ‘ ed ft 
Device in Circuit el 
\head of Equipment 
nduit, etc., not Copper Conduit or Pipe 
Exceeding Wire Nominal Diameter K7 WELDING TRANSFORMERS 
(Amperes) No (Inches) 
- 16° E7.1 Resistance Welding Transformers 
iv 
3 14 
f 10 E7.1.1 -Re 
tor cable RW MA 
Re 
ere ENGINEERING DEVELOPMENTS 
yg ctor for ¢ table wer ‘ 
ic rs of a r 
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ENGINEERING DATA 


$i¢ Hydraulic Standards for Industrial Equipment 


Glossary of Terms Used 


Actuator: \ device to convert fluid energy into me 
nical motion 
Automatic Controls: Lhose ictu ited in response to 
the evele of the equipment 
Back Connected: Where piping connections are on 
normally unexposed surfaces of hy 
draulie components 
Channel: \ fluid passage the length of which is large 
with respect to its cross section dimension 
Clarifier: \ device for the removal of deleterious 
solids and which assists in maintaining the 
chemical st ibility ot hydraulic fluid 
Compartment: \ space within the base, frame, or 
column of the equipment 
Cylinder: \ linear motion device in which the thrust 
or force is proportional to the effective 
eross” sectional irea to the pressure 
arop 
Cylinder, Single Acting: A cylinder in which the fluid 
force can be applied in only 
one direction 
Plunger Type: A cylinder in which the in 
ternal element is of a single 
diameter, and upon which 
the seal ipplied is of con 
tracting type 
Piston Type: A cylinder in which the in 
ternal element is of one or 
more diameters, and the seal 


is of the expanding type 


Cylinder, Double Acting: A cylinder in which fluid 
force can be ipplied in 
either direction 

Single End Rod: A cylinder with a rod 
extending from one end 

Double End Rod: \ cylinder with two rods, 
one extending from each 
end 

Enclosure: \ housing for hydraulic apparatus 

Filter: A device for the removal of solids from a 

fluid wherein the resistance to motion of such 
solids is in a tortuous path 

Front Connected: Where piping connections are nor 

mally on exposed surfaces of hy 
draulic components 

Hydraulic Panel: 

1. Iivdraulic Mounting Panel 
\ Plate on which may be mounted a 
number of hydraulic components 

Hivdraulie Control Panel 

\ grouping of hydraulic control units 
mounted to form one assembly on a plate, 
or in a casting, and having a single 


mounting surface 


Line: \ tube, pipe, or hose which acts as a conductor 
of hvdraulie fluid 
Line, Drain: A line returning leakage oil independ 
ently to the reservoir or vented mani 
fold. If returning to reservoir, it shall 
have reservoir svmbol: and if to a 
vented manifold it shall have a vented 
manifold svmbol, single-dotted line 
inverted T 
Line, Exhaust: A return line which carries power or 
control actuating fluid back to the 
reservoir 
Line, Joining: \ line which crosses or connects with 
inother line on a diagram and which 


s hvdraulicallvy in con 
structior The junction of the lines 


Shall be licated |} 
be at least three times 
line 
Line, Passing: A line which crosses another 
diagram, but whicl es 
hvdraulically in construct I 
i diagram to have no swe 
Line, Pilot: A line which acts as a conducto 
trol actuating fluid 
Line, Working: A line which acts as a condy 
power! ctuating fluid 
Manual Controls: Those actuated by the 
regaradiess of means 


Mass Production: For a model run, o1 
period of time 
Motors and Cylinders: Devices for conve 


draulic energy nto me 


Motor, Oscillating: \ motor produci: 
ingular rotative move 
than 360 deg in either 
Motor, Rotary: A motor producing 
having torque output proport 
the displacement per re 
to the pressure drop betwee 


ind exhaust ports 


Motor, Rotary, Fixed Displacement: rotar 


11S 
ition 
tal 
Passage: \ machined or cored connection wi 
within or passes throug! } 
ponent, and which acts as 
hvdraulie fluid 
Phase of Cycle: 0. Neutral! 
l. Rapid advance 
2. Feed or pressure stroke f 
ind returtr 
3. Dwel 
Rapid return 
Rapid Advance: The approach of th 
Or WOTK-piece to the 


position 


Feed: The portion of the evcle where 


Dwell: The portion of the cvctle whe 
feed rates or pressure sty 
stopped 


Rapid Return: The return of the ¢ 


workplece to the cle 
Port: An opening at a surface of y 
terminus of passage May he te 
external 
Port, Valve: controllable opening betwet 
Sages ne whj hye 
Ope ned, or modul ited 
Positive Position Stop: A structural me: er ¥ 
el ts 
motion at a desire 


Positive Safety Stop: \ fixed st: 
“ ch confines 1 


within the desi 


These Hydraulic Standards were compiled by 
Joint Industry Conference consisting of the follow 
cooperative groups: Automotive Joint Industry ‘ 


ference, hydraulic equipment manufacturers. 

draulie press manufacturers, National Machine 1 
Builders’ Association, Resistance Welder Manu! 
turers Association, tubing and fitting manufacture 


| 


Shearl! 


a Half Flange 


er for stampings required that part of th 
way, to print specifications, as shown at A 
4 shows the 


shows how the stamping looked after shear 


part as pier ed, blanked and 


ness is 0.037. or 20 ga. USS 


wosed to remove the stock on a small 


er. but this would have been too slow i 
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A shows the part as originally pierced, bianke 


1B after removing the half flanae. Fig. 2 
and die. The punch consists of a retainer biade 
blade mounted on a holder. The d n tur 
ctang r block into which is inserted a shouldered 
ad of which is hardened and ground to receive the 
p h and die are incorporated in a standard die 
Dottom hows the knockout or ejector which 
> 2 ylinder 
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stock act \ eas at vas 
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Ingenious Devices and Ideas to Help 


the Tool Engineer in His Daily Work 


i tive il i | 
pune press \ ‘ ‘ ‘ tin ng 
blace elaine against the ate 
the she ‘ shearing AWAY One 
lf of the ending punch clear 
the part this erect o the parts 
River Valle 
( iSTl 
Gaging Device to Cut Rod 
Po facilitate ‘ ff ‘ tock | 
engt 1 ote of the 
gies | trie ‘ | 
e cut off 
ENGTH OF WIRE REQUIRET 
CUT HERE PLACE SAW BLADE 
4 AGAINST BLOCK 7 
FORM END STOP 
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The Gadget Editor: 


On page 48, May 1950 The Tool Engineer, there is illus- 
trated a micrometer for gaging work . . . without stopping 
the machine. The Arnold Grinding Gage, which we sell, 
would be a much better device; in fact, it is so effective that 
never yet has a man put it on a grinding machine without 
putting it on all grinders . . . once tried out 

It not only overcomes the difficulty of gripping or damag 
ing the work surface, but .. . eliminates the danger of over- 
grinding because the operator can constantly see the dimen- 
sions of the workpiece. This eliminates scrap and saves 
time otherwise spent in stopping the machine. 

Very truly yours, 
I. A. Hunt, Sales Promotion, 
Federal Products Corporation 


Mr. Hunt refers to “Ball Bearing Micrometer”, by Arnold 
Saunders, While this tool is a “wish” rather than something 
already made, and ts so described, the majonty of Gadgets 
shown in The Tool Engineer are designed for what may be 
termed home consumption—that is, for application to the 


more unusual jobs 


They are not to be considered as competitive with com 
mercial products although, as in the case of the Magnetic 
Pedestal Gage—page 44, July 1950 issue—they may some- 
trmes supplement standard tools. It may, however, be 
pointed out that many if not the most of standard tools 
originated as brain children of Gadgeteers, to whom must 
be accredited inventive ingenuity and a desire to cut manu 
facturing costs. In any event, the Gadgets arouse consider 
able reader interest 


The Gadget Editor 


Swivelled Steady Rest 


For end-work on long bars, or even for extended turning 
operations, we have found that a swiveling steady-rest not 
only speeds loading and unloading, but cuts turning time as 
well in addition to eliminating spring of the work due to 
tool thrust 

\ base block, of cast iron, is shaped to fit the lathe bed 
ways, and is locked with a clamping plate. The upper surface 
is machined parallel with the lathe bed and with a circular 
counterbore approximately central with the lathe spindle 
A machine steel block, tongued to fit the counterbore and 


SWIVEL THE STEADY 
REST TO INSERT 
WORKPIECE ———._ 


INTERCHANGE ABLE 
BUSHING 
36 
| 
BASE BLOCK LOCK SCREW 


A swivelling steady rest permits long shafts to be entered and 
swung into working position without interference from head or 
tailstockss 


otherwise machined as shown, is mounted 
clamped with a socket head screw 
A hole, large enough to take a bushing 

shafts to be turned, is bored in this block 
\ simple way to bore this hole 
bore and block solidly; then, with a keyed b 
with the tail stock 
for boring work-pieces which must be mo 


carriage rather than on the face plate or ch 
to fit the O.D. of the shafts, 
into the swivel block, are held in place with 


are then made 


In use, the upper block is swivelled enoug 
work-piece can be slid into the bushing with 
from head or tail stocks. The workpiece is t 
line with the spindle and slid forward into a « 
and the block is clamped 
on or close to the end of the shaft, with or with 
tail stock center 
is unclamped, swivelled to clear, and the shaft sl 


One may now perform 


When the operation is com pleted, t 


For square, hex or polygonal stock, a suitable 
be made by pouring a low melting alloy into | 
bushing, the workpiece in the meanwhile being 
If a follower rest 
ary, is desired, the base block may be attached 
carriage; however, 
interfere with its normal functions 


accurately centered 


Gage for Tooth Rounding Cutters 


The simple gage, here illustrated, will aid vonsider 
setting double-end tooth-rounding cutters to 
A piece of round bright 
larger than the diameter of the cutter 
the opposite end for an adjusting screw, 
drilled for sighting purpose 

To use, the screw is adjusted to | 
locked with a jam nut . when changing 
operator inserts the cutter inside the gage an 
cutter into the collet or holder 
face of the collet the latter may 


CUTTER 
MACHINE SPINDLE 


A simple sight gage permits duplicating « 


Quick-Change Bulletin Board 


For the busy bulletin board tender: Rey 
board with a smooth steel sheet, " not 
small magnets. The papers are instantly 
the corners are not perforated and tort 
up with tape. 
penciling notes and comments ¢ 
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rganized and functioning 
advancement of scien 
the held of tool en 
thr } 


igh its members 


igh chapter a 
this high 
yuncements 
vities for the current 


eadquarters 


They range fron ndertakings as 
bitious as a proposed five-year M 

+ rr r » 

ive culum leading to a degres 
simple prizes encouraging mechanics 
inclined higt school t lents They 
college progra eng 
ing subjects substantial scl are! 
evening irses at se dary sé 
university lecture series, trade and 
nical school studies 

Some are intended t give men 
advanced knowledg n specif f 
thers are projects to train those 
will take their places ndustry 

(or iped by lassificat ns they 


( 


Society Smooths Path 
For Engineers of Future 


ooperative 


Peoria—A five 


College 


y 


ar 


Curriculum 


| 
2 
t 
. 
petes for sciect poss bly for hapter 
4 Summer vacatior per 
i spent at work arranged for by the hay 
y ter lu at ( mmittes 
nd vear at echo Next 1 TY rythve 
ntil pening college yeat 
; tudent is employed is al industries 
sp tk tes gre if broa ler 
knowledge and expenence junior and 
et years mitre sc} ] and work 
rs luring freshman 
4 roposed progran appears 
equent page The respective sched 
hy hapter muver 
et dissemination of such re ty are now being neolidated int a 
ts 
ar program being Chairman W. M. Owen, assistant dire 
ver veloped with a university in the chapter tor of training, Caterpillar Tractor ( 
act area Ter tative piar After first year | Pe rasa I 
it national hi engineering at scho andidate f (Continued on next page) 
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Advanced College Courses 


Columbus—Jig and Fixture Design, 
Plant Layout and Equipment, Produc 
tion Design, Gaging Equipment and 
Practices — four three-month courses 


available to 


the 


fifth-year students major- 


ing in Production-Tool Engineering 
area of the Industrial Engineering cur 
riculum, Ohio State University. Courses 


are extensively augmented with films 


and by visiting company representatives. 
of the 


speakers 


Instructors are staff members 


department, with occasional 
from industry 
For information, 


N. Edmondson, 
tion 


Prof 


national 


contact 
ASTE 


and 


Jay 
educa 
chairman education 


1317 Broadview Ave., Colum 


chapter 
chairman, 
bus, Ohio 

St. Louis—Tool Engineering, one semes 
ter in third year of Industrial Engineer 
ing 


For information, contact 


curriculum, St. Louis University 
Carl F. Wal- 
chairman, 7052 Dover 


Court, St. Louis 14, Missouri 


ther, education 


Lecture Course 


Mich Saginaw Valley — Eight 
planned to 


(Flint, 


sessions cover activities of 


master mechanic's by 
Chevrolet-Flint 
Div., and AC 


General Motors Corp 


area. Lectures 
plant specialists from 
Mfg. Div., Buick Motor 
Spark Plug Div., 
Flint 
ing students 

For 
Reed, education chairman, 
Pl., Flint 3, Mich 


Open to Junior College engineer 


information, 


Edward A 
342 Ferndale 


contact 


Scholarships 
May, 
October—$300, 
for 
vided grade point average is maintained 
Avail 
able to male, fifth-year Industrial Engi 
Ohio State Univer 
the Production-Tool 
the 


Columbus—Awarded in 
the 
$100 


effective 
following payable 


quarterly three quarters, pro 


and studies continued in the field 


neering students at 
sity, majoring in 
Engineering area of 


Must be U. S 


department 
citizens 

For information, contact 
ASTE 


chapter 


Prof. Jay N 


Edmondson, national 


education 
chairman 


1317 


and chair 


education 
Ave., 


man, Broadview Columbus 


Milwaukee—Awarded to 
Boys’ High 


upper quartile of class. 


graduate of 
School 

Must be 
majoring in engineering. 
$75 


ments beginning of each semester 


Technical among 


regis- 
tered in college, 


Amount—$150, 


payable in install 


For information, contact Roy A 
Radtke, education chairman, 2155 S$ 
78th St.. West Allis 14, Wis 


Philadelphia—Awarded annually in July 


to a college freshman engineering stu 


dent with a clear record and an interest 


in tool engineering—$500 
For information, 


contact: Wilham J 
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Stevens, chapter education chairman, 
Drexel Institute of Technology, 32nd and 


Chestnut Sts., Philadelphia 4, Pa 


Evening Courses 

Mid-Hudson—A series of 
courses on tool engineering subjects being 
offered at the Poughkeepsie High School, 
the 


Classes run 


Poughkeepsie 


in conjunction with Poughkeepsie 
for 12 


30— 


Board of Education. 
weeks, one night per week, from 
9:39 


residents of Poughkeepsie 


p.m. Free to residents and non 


Registration 
at school, first week of October. Classés 
begin following week. Subjects are 
ENGINEERING DRAFTING—I nstructor, 
Frank S. Kopf, De 


Laval Separator Co. For beginners and 


product designer, 


review of fundamental principles of 


drafting 


Includes theory of orthographic 


and isometric projections, rules of tech 
nique, sections, dimensioning and toler 
ances 

Toot Desicn—Instructor, Joseph L 
Petz, partner, J. L. Petz Co. Funda 
mentals of small tools and jig and fix 


ture design. Specific subject matter will 


depend upon requirements of students 


Members of this class must have a 


working knowledge of drafting 


DesigN—lInstructor to be an 


nounced. Intended for those who already 
understand the fundamentals of tool de 


sign. Various types of gages will be 


analyzed and their use in special gaging 
problems will be discussed. 
HEAT 


structor, 


TREATMENT OF 
John E 
shop instructor, Vocational Dept., Pough 
keepsie High School 


Metats—In 
Dormeyer, machine 
Lessons and prac 
tice in hardening, tempering, normalizing, 
spheroidizing, annealing, liquid and pack 
carburization, case hardening and hard 
ness testing 

PRECISION MEASUREMENTS—Instructor, 
William Shopmeyer, assembly supervisor, 
Frederick Hart Co 


of principal measuring instruments used 


Covers use and care 


in modern shop practice. Instructor will 


outline subject matter as needed 


PRACTICAL W ELDING—Instructor, 


George Graulick. Practical instruction 


in the use of various types of welding 


equipment 


Intended 


t 


training so that the studer 


handle 


STRENGTH OF 


James 


practice to 


practic 


of bolt 


Charle 


neer, 


for those 


welding eq 


Sturgess 


enabdie 


-al problems, su 


Ss, rivets, shear 


s W 
De 


Brownel 
Laval 


interested 


juUIpment 
MATERIA 
Enoug! 


student 


pins 
MetTHOps ENGINEERING— 


l 


pr 


Separat 


principles of time and mot 
cost estimates 

SHoP MECHANICS ANI 
—Instructor to be annour 
theory of levers, pulleys 
gearing and cams Forn 
given so that the student 


wn problems in these fur 


PUNCH 


Ellis Thorp, president, Fallk M 
Co. Covers basic operations pe 
by the punch press, such as 
piercing, shaving, extruding, em 
forming, drawing and c« ng 
For information, contact: Frank 
education chairman, 21 Li 
Poughkeepsie, N. Y 
St. Louis—Tool and Die Desigr 
ington University, also at D 
ken School of Mechanical Tra 
For information ntact ar! F 
ther, 7052 Dover Court, L : 
Technical High School Course 
St. Louis—Tool and Die Desig: 
by Hadley Technical High S 
For informatior yntact arl F 
ther, 7052 Dover Court, St. L 
Missouri 


PRESS 


PRACTICE 


ar 


ias 


Awards for High Scholarship 


Elmira—Awarded an 


each 
2li—a 

For 
McRo 


Clinton St., 


Flint, 
annually to 


Processing sequences at Gene! 


Institr 


(a) 


11. 
nually 


ft two high school st 
set of drafting instr 
information, contact 
rie, education chairn 
Elmira, N. Y 


Mich 


students 


ite 


To 


each of 


in T 


} 


three hi 


at 


Saginaw Valley 


point juniors who cooperat 


or Flint—membership in 


their semior year 


(b) To the outstanding hi 


ect sti 


ident working 


in Sag 


—membership in ASTE f 


ASTE 


pin, and a t 


+ * 


bership meeting he wishes 


ing ye 


ar after comple 


ing 


AS 


Awards to be presented at 


chapter’s fall meetings 


For 
Reed, 


information, 


education chai 


contac 


man 
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Proposed M. E. Five-Year Cooperative College Program 
y With Mandatory Tool Engineering Courses 
Peoria ASTE Chapter Education Committee 
FRESHMAN YEAR 
Semester Hours Second Semester Hours 
Engineering Drawing 3 M.E. 102, Descr we Ge 
Inorgamc Chemistry 4 Chem. 102, Inorgar Che stry 
English Composition Eng. 102, English ¢ " 
First Year College Mathematics 5 Math. 102, First Year College M 
Plane Surveying or M.E. 103, Welding and H " x 
Welding and Heat Treating 2 C.E. 101, Plane S x 
1 Physical Education l Air Science Phy al | 
18 
Three Months’ Cooperative Training 
SOPHOMORE YEAR 
General Pinysics 5 Physics 202, Ger Phys ~ 
Differential Calculus 4 Math. 202, Integr Ca ' 
Principles of Economics M.E. 202, Kit 
MI Machine Drawing C.E. 202, Kut 
M Machining Operations } Air Science Phys 
201 or Physical Education l 
; 18 Fifteen Months’ Cooperative Training 
JUNIOR YEAR 
M Thermodynamics 3 M.E. 302, Thert lynar 
. Resistance of Materials ‘ M.E. 304, Mechanical Laborat 
Resistance of Materials Laboratory | C.E. 304, Fluid Me ay 
Industrial Management 3 1.E. 304, Industrial Rela 
M Metallurgy 3 Personnel Adr stra 
Motion and Time Study 3 C.E. 306, Fluid Mechanics Laboratory 1 
— M.E. 407, Manufact ng P 
17 Speech 204, Busi ak ‘ 
Eng. 402, Report Writing 
Three Months’ Cooperative Training 19 
SENIOR YEAR 
1 Machine Design 3 M.E. 402, Mac! Desig 
Seminar LE. 402, Plant Lay 
Production Control 3 M.E. 406, Heating, Vent Lir ¢ ‘ 
{ Advanced Mechanical Laboratory 2 E.E. 426, A. ¢ Appara 
Electric Circuits and Equipment 4 B. Ad. 345, Law for En, 
Safety Engineering 2 Humanities or S 
Social Sciences 3 
18 Three Months’ Cooperative Training 
— TOTAL TIME = 5 YEARS 
" YEAR | _SECONO YEAR THIRD YEAR FOURTH YEAR FIFTH YEAR 
« 
= 2 = 
2 3 3 
aA a a A 
c CHOC ] 
L 
OLING WORK EXPERIENCE 
4 YEARS — 8 SEMESTERS ASSEMBLY WORK 3 MONTHS 
MACHINE SHOP 3 
FOUNDRY 3 
— WELDING 3 MONTHS 
VORK DRAFTING 
3 SUMMER TERMS OF 3 MONTHS = 9 MONTHS STEEL MILL 3 
| SCHOOL YEAR +2 SUMMER TERMS = MONTHS TIME STUDY 
TOTAL WORK TIME 24 MONTHS TOTAL 24 MONTHS 


— 
ar 
5 0 4° 
2 


(Continued trom page 44) 
Pl., Flint 3, Mich 
Prizes ur 
Philadelphia—"Stump the Experts” 
Night, presented in fall. Ten prizes of ie 3 * 
pens, pencils, slide rules, handbooks, and 
cash awarded to students in audience By H. E. Conrad meeting set for October 21 at 
who ask the most questions that “stump” ASTE scores again! A real bull’s-ey« A busy schedule, but 
a panel of experts and specialists in the this time—right square in the middle times. There's a lot to be don 
field of tool engimmeering Hats off to the men who had the cour all say a prayer that some 
For information, contact: Prof. William age of their convictions and projected we are planning for neve aj 
J. Stevens, chapter education chairraan, the headquarters building, and a doubk come what may, we're going 
Drexel Institute of Technology, 32nd and bow to all those members and chapters The other day I spent a 
Chestnut Sts., Philadelphia 4, Pa. that made the project a reality productive afternoon with 
le le The good news is that all the Building South Bend chapter chairma 
Fund Certificates have been redeemed Culbertson, chairman of the R 
Binghamton—A “Tool Engineers Hand and the stucture stands free and clear Indiana, tool engineers; A. F 
book” awarded in January and June to of indebtedness, except for the debt of who heads the Munice ASTE 
the top technical graduate at Bingham- gratitude to those who helped make it Glen A. Glassett, secretary « 
ton North High School. possible. The first certificate was pur Wayne, and R. F. Krause, Indis 
For information, contact: Robert F. chased in October of 1948. The last chairman 
Carbrey, education chairman, 12 Nor one was retired in September of 1950 This informal get-together » 
man Rd., RD 3, Binghamton, N. Y. An exceptionally good record to clear Indianapolis. In the evening » 
: ( . attended the local chapter meeti 
High School Discussion Periods an indebtedness of $100,600, a job we : 
7 can all be proud of. was Charter Member Night wit 
int, Mich.) Saginaw Valley—A list of 
September brought reactivation of prisingly large number of 
subjects to be available to high school 
' ' , ified ct chapter and committee activity. The showing up and an exceptiona 
rincipals, along with qualified chapter atte general 
l ‘4 | ‘ Pl i National Program Committee has held attendance generally. President 
personnel to conduct discussions. Plannec 
one meeting with the New York Chapter gave an excellent talk and y 
to give high school senior technical stu- -alled — — 
bird’ Convention Committee, has another was called upon for a few brie 
dents a bird s-eye view o! tooling anc 
y « scheduled the last of September. From Incidentally, Charter Member 
manufacturing rood id that i 
® , a preliminary peek, the contemplated iS a good idea that works 
For information, contact: Edward A. Indianapol if 
program looks mighty good. You'd at indianapolis f you nhaver 
Reed, education chairman, 342 Ferndale had 
Pl. Flint 3. Mict better start planning right now to be vad one in your chapter, why 
. Flint 3, ich, t 
at the New York Convention, March Remember: “Better programs o 
Educational opportunities offered by ‘ r 
15-16-17 more attendance and 
other chapters will be published as they more members make for 
are announced Improvements for Magazine dance and better program A 
@iiis >A 
The Editorial Committee met Septem self this question—Is my chapt 
. . 7 > ove 
Society Issues Directory ber 7, has authorized several impe VE to gain members this year? How 
oe ’ ment projects for The Tool Engineer it? Everybody can help—w 
ASTE national headquarters has pre ’ 
Watch for these changes and let us have on wou 
pared a pocket-sized directory of chap seme 
ENG mesting Cates Public Relations conferred September 
8. They, too, are off to a good start— 
an with a program the chapters will wel Other News 
ast, Ay a come. Details will soon be released In This Issue 
1¢ watchdogs o 1e treasury go 
Tt tchd f the t t Chapter 
. together September 9 and went over 
AMERICAN SOCIETY : te the budget proposals. They did an in Binsh 
Cone Tuvaseave telligent job. I say this particularly in ‘ 
ENGINEERS ane . respect to present world conditions— D 
T IN’ ayton 
Oot ryt nd the Finance Committee job is not an D 
etroit 
i 1950-1951 Our Standards Committee continues 
4 artford 
Steet to raise its batting average. More data : ; 
° New York, Greater 
and engineering information sheets are : 
Directory sy Poughkeepsie) Mid-H 
on the way to you. Others are in pro 
| -rovidence Jittle Rt 
of t gress. In addition, the standards men = 
acine 
Chapters have covered a good deal of ground Sesinaficld, Vu.) 1 
Spring fic 
with their B52 activity. 
Toled 
At press time for this issue of The 
Washingt ) 
| Tool Engineer, the National Member 
Small enough to fit into a wallet, the ship Committee has a meeting sched 
roster is handy for traveling members uled for September 17; the Education Civil Service Exammat 
wishing to visit officers or meetings of Committee will gather at Cleveland, — 
other chapters. It is equally useful for September 30; the Research Committee Coming Meetings 
corresponding with chapter chairmen. is getting together September 23. _— : 
The directory will be distributed to The National Officers are holding their Chapter listings 
the entire membership in the next gen meeting in Toledo, September 23-24, -o anesting new 
| eral mailing of data sheets this month with the semi-annual Board of Directors — 


46 The Too 


7 
| 


ficer Speaks 

A Det oit Symposium 

—Noel Sargent, secre- 

Ww ‘ tional Association of Man 
e the dinner speaker at 
i evening symposium on 

s being presented by 


October 12, at the En 


a 2 ty of Detroit. Mr. Sar 
Production Is Your 
app. 
ational defense period 
. Harbor, Mr. Sargent set 
Industrial War Produc 
which established the 
R nt wartime cooperation 
F und government agen 
TE ganized the association's 
ng with war contract 
jisposal of surplus gov 
and bilized a con 
—_ potential problems of 
solutions 
gw 
“% he has been secretary 
States section of the Inter 
f Commerce and 
na 
akers at the symposium 
( y, die engineer, Fisher 
eneral Motors Corp.; W 
= anager, Kirksite Die and 
and E. V. Crane, chief 
{ydraulic Press Manufactur 
apters invited to the 
le Saginaw Valley, Wind 
Western Michigan, Pontiac 
\rea 
Gutterson Heads Lovejoy 
Vt.—Albert L. Gutterson 
ites ASTE chapter has 
lent of Lovejoy Tool 
any directors have an 
g graduate of the Univer 
Mr. Gutterson was for 
witl Fellows Gear 
Jones & Lamson Machine 
Vt., and Gilbert and 
1 ( f Springfield, Mass 
ast few years he has been 
New Hampshire repre 
cerns manufacturing 
try equipment 
Peer] Vi: } > ‘lag 
achine Elects 
Vice-President 
Vis —Frank T. Wruk has 
the thee of vice-presi 
sales and service, Peer 
, ( directors have an 
Wruk joined the firm in 
gressively worked in all 
ents Recently he has 
t Sales enginecring 
ASTE member is the 
wer Hacksawing section 
= ngineers Handbook 


Host Chapter Makes New York Convention Arrangements 


A group of convention committeemen confer with Leona 
where 19th annual meeting of ASTE w be held, Ma 
mentary functions Harmon Hunt genera hairme Vv 


hairm am Lentz hairmna of mial 


Oakes 


assistant sales 


manager, Hote’ New Yortver 


eft Schoen hairman of supple 
entertainment and banguet 


Tigges Conducts International Preparedness Meeting 


Toronto, Ont.—Herbert L. Tigges, pres 
ident of ASTE and vice-president of 
Baker Bros., Toledo, Ohio, heads up a 


meeting of the Joint Machine Tool I: 
Mobilization Reserve 


October 10, at the 


Group be 
Royal 


‘ 


dustry 
ing held here 
York Hotel. Mr 


Tigges is chairmar 


the group, which embraces all branches 
f the machine tool industry 

Purpose of the gathenng 1s to review 
mobilization plans of the ndustry i 


the light of developments in 
elsewhere 

Spe akers in 
Edgar ]. Seifreat, a member of 


the ASTE Professional Engineers Com 


miuitte and president { Seifreat-Elstad 
Machinery ( Dayton, Ohi and othe 
prominent representatives of the indus 


the United States and Canada 


and trade rgarnizations 


Orenstein Visits U.S. 
To Study Plant Methods 


London, Eng.—Dr. Hartwig Orenstet 
managemen 
London 
ASTE headquarters while on a business 
visit to Detroit 
The ASTE 


the assistance of F. W 


t consultant wit! thees 


and Glasgow recently allied at 


At-Large member soug 


director, in suggesting an alloy or 
posite material to substitute for stainle 
steel in freezing compartments of refrig 
rators The dollar shortages (;reat 
Britain precludes foreign purchases 
tainless 

D Orenstein als nq re about New 
Engla 1 textile mills derr 
study procedures In Det t he inspe j 

tstanding time study and plant 
agement practices employed in that cit 


tive 


the gr ip are 


al Tool and Die 


National Machine 
iders’ Assomation, National Ma 
I Distnbutors Assocation 

Dealers National 


Manufacturers 


Association 


machine tool manufa 


NMTBA 
W aindle 


crs { the 


Collins and Roger F 


and third vice-presidents { the 
ais have beet nvited t attend 
Ss a year nm the interest {f na 
‘ dness regardless fore “ut 


Past Chairmen Recognized 
In Decade of Progress 


amton, N. ¥ Tenth anniversary 


celebrated 


mer wt a dinner mecting 


Legior ( ] bhouse 


chanter nr 


gress 


arter members and past chair 


ested t rier at pla 


Ts The er re ga eT 


nd vice-chairman 
ed the akers | vec ph 
Sidney Siegel, all { 


Metals and Controls 


Mass They din 


& 
— 
Sree 
~~. 
Tool B 
hire 
Machu 
Assonation, 
turers not mem) | 
H. 
nd 
Societ 
The 
t nal | 
ievelopments 
f Binghamtor apter wa 
early tl 
Amencen 
Vesta 
tives wt if fron 
VW at } the firet mhbent to 
ree nine preset hea rar were 
gnized by Albert Pangborr himmeelf 
past chairman im report a 
le acle 
Ni 
al ng st 1 for a minute of silent prayer 
nm mer Mr. Ford and Sam Lenox 
ieccased members { the past chairman 
Dona 
ntrod 
lar es 
General Plate Div 
aminated metals, using slides to show aE 
the ess bonding tw mor 
pre materials Samples mar 
plants factured parts a were exhibited 
950 47 ; 
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Human Engineering Program Produces Speaking Talent 

Hartford, Conn.—Through training in 
‘Human Engineering,” Hartford chapter 
members are becoming articulate in vari- 


ous fields 

Some are delighted to find that they 
can impart technical knowledge in an 
arresting manner; others engaged in sell- 
ing have greater ability in putting across 
themselves and their products or services. 
Chapter officers have gained confidence 
in the performance of their duties; mem 
bers who never before participated in the 
operation of the chapter have entered 
into committee work 


Needed Technical Speakers 
It all began last season when Omer 


Gingras, technical 


activit.es chairman, 
polled the members on their technical 
interests. When Mr. Gingras’ committee 
attempted to satisfy these requests, from 
within the membership, they soon ran 
out of experts qualified to present their 
specialties. So the committee decided to 
develop member speaking talent to un 
lock the chapter's engineering know-how 
from 11 


formed the first class. 


Eighteen men companies 
Their enthusiasm 
was so contagious that another 18 signed 
up for the next course. Now a third class 
is being announced for this fall. Em 
phasis is on effective speech and human 


relations. 


Officially it is known as the Con 


‘necticut Course in Executive Training 


This course is produced and presented 
by James Neville, a chapter member who 
directed a 


formerly nationally known 


public speaking program. Now an offi 
cial of a local soft beverage firm, he has 
had 18 years of successfully training men 
and women to express themselves force 
fully, and a background of process engi- 
neering 

Assisting him are Peter Naktenis, 
production manager of Colt’s Mfg. Co 


and a graduate of the course, and Wil 


Graduates of e of Hartford chapter's publi 
a banquet. Attending the party are: Mr. and Mrs 
row, from left: Mrs. P. A. Naktenis; Mr. and Mrs 
1949. Lester W k, Mr. and Mr Arthur Green, Miss 
and Mi Betty Vicker Standing: Mr Walter Post 


speaking classes 
Kenneth Holley 
M. H. Peariman 


Bobbie White, James Callopy 


liam Finch, budget examiner for the 
State of Connecticut. 

Their program starts with simple tech 
niques of how to remember names and 
faces of people met in business and social 
life. It progresses to ways of quickly 
organizing one’s thoughts for successful 
presentation. 

The course also deals with phraseology, 
voice, and acting abilities in their most 
practical aspects. Each class member 
takes a turn at directing other members, 
is trained in handling people. 

There are no lectures or homework 
First, the member gets a thorough ex 
planation of the theory behind each 
phase; next he is shown how to accom 
plish it most effectively; then he achieves 
it himself. 

Each man is helped individually. His 
weaknesses are tactfully corrected until 
the pattern of good speaking habits is 
established. 


Special Rate to ASTE Members 
Public price of the Connecticut Course 
is $70. Hartford ASTE members receive 
a reduction of $20. 


struction, 


The fee covers in- 


counseling, voice recording, 
audio-visual aids, textbooks, and motion 
pictures of each member in action. He 
sees how he looks, as well as hears how 
he sounds to others. There are no addi 


tional charges. 


Meetings are held at member-plants, 
YMCA and veterans’ organization halls. 
Plant rooms are preferred. 

To insure individual attention, classes 
are limited to 25 members. They meet 
7:30-9:45 
weeks. 


from p.m. once a week for 


eight There is also a weekly 


practice session 

Mr. Gingras’ committee has sponsored 
with the Carbide 
Society, the Society for Quality Measure 


combined meetings 


ment Control, and others. Members of 


these organizations and of foremen’s 


elebrate with 
kneeling); front 
Miss Hartford 


Miss Grobard, Mrs. Neville 
Neville 
Mrs. Coope, Miss deCou, Mr 
Weaver, Miss Zender, Wi 


Grobard, Peter Naktenis lass were not present for 


director of the cour 


clubs have responded 
join the Human Engines 


Among ASTE graduat: 


4 


are: Robert M. Toppin, 


ager, Jacobs Mfg. 
chairman of the chapte; Haw 
vice-president, and Har man, ge 
eral foreman, Goss & I —* 
chine Co.; L. Cyril Reey at a 
neer, Henry & Wright Mf, 
Gleba, owner, Gleba Eng g 

John Donahue, tool engineer, Prat: 4 
Whitney Aijrcraft; Johr wack 
engineer, Sessions Clock Char 
Siegel, tool engineer, | n Mfg 
Robert Hood, owner, Eastern T 
Warren Stannard, experimental depa: 
ment, Hamilton Standard Propeller p 
and Bernard Black, carbide engine 
New Britain-Gridley Div 

Will Help Other Chapters 
Chapters interested in learning 


about the operation of this activity 
contact Omer Gingras, technica 
ties chairman, at the sales department 
Pratt & Whitney, West Hartford 
Those in the area may invite Mr. Ne 
to speak before their members 
With 
Hartford Human Engineers might 


arrange a barnstorming t 


sufficient encouragement 


Carboloy Promotes Thre: 
Detroit, Mich.—Recent appointn 
at Carboloy Co. include three Det 
ASTE members 
J. E. Weldy has been named mari 
ing manager, J. S. Gilles 


sales manager, and J. M. Bert 

sales manager, according to an anr 

ment by K. R. Beardslee, president 
All three have been with Cart 

a number of years Mr. W 

formerly sales manager, Mr 


manager of tool and wear parts 
engineering, and Mr. Bertotti, assista 


sales manager 


Walter Post, Harry Pier M N 

Mr Harry Pierce Sully 

and Mr am Tourville, 

am Bronson and Otto Zende Seve m 
the affair 


| 
| 
| 
|| 
| 
| 
| | 
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y gentle 
If y keep the ac 
g e s oth pave 
t f Romeo, you'll 
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, t n the left side 
three and a half miles 

towT 
g the mfortable 
tting under 
na re bart 


the intry lane be 

thing egin t happen 
y T arrival a 
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. we use the oldest face 
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Retired Industrialist Makes Scientific Smoking Pipe 


The stem itself is polished steel with a Ther ere’s a Whistler orginal 
perforated reversi bic grate n site, tiny pen and ink drawing 
bowl end, and a radiator with < ng y the 19th century Amencan painter 
fins mes signed t tems im has 
In fitting the rubber pipe bits to the ect te I ms. Tohn 
radiator, we se ca de drills Ar ‘ I s Paulis 
nary gh d ste« t } x kshank A wee anct 
short mn rubbd¢ I \ 
artis ate : ‘ 
Admires Protege'’s Talent 
placea Product t 
: t f experimenting t Tr fy ' H seems proudest of the large, syn 
ations S lid the develoy nt f s Francis cde 
Asked t the sig at 
nar Mr. Giern says the desig 
engineers wl nd ti 
King pipes ar nterestif i 
As a result ta t his M 
new desig had nobst ted draft a 
¥ i stay lighted that this fre ira 
eluminated Therefor the resuit 
ng dry smoke had n meta tast 
Working on New Vise 
Now retired from the former Giern & 


Anholtt Tool ( f Detroit, he find 


time to develop ideas long pigeonhol 
His pet project is a new niversai Vv 
nw h he has aT e patent Bot 
ne and «his fellow scandina at 
To Engineer's Andy Rylander 
sider the device terrif S loes t 
ASTE News editor, for the first applica t 
sim] replacement for the cumber 
amera tr pod turret heaG 
Y an look for more al t this vise 
later, in the Tools of Today departme 
when the wentor makes a finishe 
Inventor Giern admits that yene 
manager is largely responsible for the 


smoot! peratior { Gerholt Ann Nutz 
horn, a niece, does all the paper worh 
for the isiness super t wher the 


owner is absent (he's just returned 
a trip to Europe); can operate the ma 
chines, takes pride in final inspecting 
the product, runs the household, tends a 
garden, cans the produce and fruit, feeds 
t 


he dog and seven cats. And wards off 


visitors when the head of Gerholt I: 
dustries retires to his room under the 
eaves to work out another idea 

But the rural manufacturer has other 
interests, too. A patron of the arts, | 
home is lined with paintings, drawings 
etchings, water colors—some collector 
items 

These Goya tiles for nstance He 

> ts to a sturdy oak coffee table inset 
with four tiles decorated wit! ketche 
by the Spanish artist Goya made the 
while visiting a son wi had a tile fa 
ry I heard at ther at a 4 
bought them and designed this table for 
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Navy Recalls Harrison to Aid Defense Production 
Chambersburg, Pa—One of the na- 
tion’s heaviest users of machine tools has 


commissioned an 
ASTE member to 
help expedite de 
fense production 
The U. S. Navy has 
recalled Commander 
R. E. W. Harrison, 
USNR 


In civilian life 


R. E. W. Harrison 


Commander Harri 
son is president of 
the U. S. Manage 
ment Engineering Co., at Chambers- 
burg. On his latest service assignment, 
he returns to duty as Staff Officer in the 
Bureau of Ships, Washington. There 
the Potomac chapter member will be 
actively concerned with manufacturing. 
In the Navy as elsewhere, production 
efficiency is largely a result of good 
machine tool equipment. 

Commander Harrison continues a dis 
tinguished military career from two pre 
vious wars and for two countries. A 
native of Manchester, England, he was 
a Royal Engineer in the British Army 
during World War I. This service took 
him to Egypt, Gallipoli, Sinai, France 
and Belgium. While stationed near Dun 
kirk, he was decorated with the Croix 
de Guerre by the then King Albert of 
the Belgians 


Directed Sales Engineering 

In 1926 he resigned as sales manager 
of the Churchill Machine Tool Co., Ltd., 
Manchester, to come to the United 
States and join the Cincinnati Milling 
Machine Co. as mechanical engineer. 
Within six years he had become sales 
engineering director for both milling and 
grinding machine divisions. 

While living in Cincinnati, the ma 
chine tool executive was made Adjutant 
for the Second Squadron, 102nd Cav 
alry. Subsequently he was a captain in 
the Specialists Branch of the U. S. 
Army Ordnance Corps. During this 
period he was Chief of the Machinery 
Division of the Department of Com- 
merce. By arrangement with the Secre 
tary of Commerce he was loaned for 
army duty, drawing plans for the re- 
organization of shell manufacturing fa- 
cilities at Frankford Arsenal. 


By now the services were standing in 
line to seek his counsel. The Secretary 
of the Navy borrowed him next to re- 
view tooling efficiency of the U. S. 
Naval Shipyards. The subsequent report 
pointed out areas of possible improve- 
ment. Congressional approval resulted 
in a materially increased appropriation, 
principally for machine tools. 

For about five years the Naval Re- 
serve officer was able to resume personal 
business activity as vice-president of the 
Chambersburg Engineering Co. Then six 
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months before Pearl Harbor, he started 
a four-year tour of active duty with the 
Navy. For the first half of this hitch 
he was Machine Tool Contract Officer 
During the remaining time he worked 
as special assistant to the then Under 
Secretary, James V. Forrestal. 

A trip to Europe in 1939 had con 
vinced Commander Harrison that the 
United States would inevitably be drawn 
into the conflict raging on the Cont? 
nent So he volunteered his services 

A registered Professional Mechanical 
Engineer, the commander holds patents 
on precision grinding machinery, has 
read papers before engineering societies, 
has contributed articles to technical 
periodicals, including The Tool Engineer 

His return to active naval duty neces 
sitates closing his engineering offices af 


ter the staff completes existing contracts 


ASLE Elects Schmitz 
Chicago, Ill.—Carl E. Schmitz, vice 
president and director of engineering, 
Crane Packing Co., Chicago, was elected 
ice-precsident-at-large of the American 
Society of Lubrication Engineers at their 
annual convention held recently in De 


troit. 


Mr. Schmitz, a member of the Chi 
cago ASTE chapter, previously 
treasurer and regional vice-president of 
ASLE. His other current activities in- 
clude chairmanship of an SAE sub-com 
mittee on engine design and membership 
on a committee of the National Confer 


ence on Industrial Hydraulics. 


Wedlake Accepts Post 
As Industrial A.E. 

Detroit, Mich.—C. J. Wedlake, for 
merly managing editor of Production 
Engineering & Management magazine, 
has joined the staff of Denham & Co., 
as an industrial account executive on 
public relations and merchandising 

A Detroit chapter ASTE member, Mr 
Wedlake has technical and marketing 
training, is experienced in both fields 
Following World War II he was chief 
engineer at Simon Engineering Co., De 
troit, for two and one-half years 


Petz Cousins Form 


> 
Business Partnership 

Poughkeepsie, N. Y.—John L. Petz 
and Joseph L. Petz, both past chairmen 
of Mid-Hudson chapter, recently formed 
a partnership to engage in tool and ma 
chine designing. Known as the J. L. Petz 
Co., the enterprise is located in Pough 
keepsie. 

Joseph L. Petz is a member of the 
ASTE National Editorial Committee 


Kaiser and Meye: 
Fishing Contesta: 
Fond du Lac, Wis.—Ms 


A large boat took the e: 


fishing grounds. There 

to a fleet of smaller 
ympeted for piscatorial 
After several hours 

burn they climbed aboar 


for a trip to Sugar L 


dinner 


Kaiser received a fly rod 


judging the « est 

Door prizes w won by 
R. R. Brec! J. M. H 
West, C. R. G er 


M. A. Baer, E. | Hosea 
and Mr. Dix 


Gillane and Pender 
Promoted by P & J 
Pawtucket, R. I.—Edward 


1as been appointed vice 


general manager of the FI 


ston Co by the board 


according to an announce! 


ton R. Burt, president 


Mr. Gillane joined the 
vice-president and contr 
when the plant was taker 
Pratt & Whitney divis! 
ment-Pond Co., Hartford 

Mr. Burt also announce 
ment of Wilfred J. Pen 
manager. A member of 
Johnston staff since 1923 
is being promoted fron 
»f production manager 


Both appointees are aff 
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ton’s Dock. Green Lake 
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er 
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nsolation for pulling t the 
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Of 
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Old-! 
—Six ASTE members 
ed recently for a half- 
{ feature by Charlton and 
4 k in the Dayton Daily 


he newspaper explained 


w old-fashioned crafts- 


2 
. sary in constructing tools 
. facture mass production 
story was the Vulcan Tool 
( ion Letsche, vice-presi 
Py f production, t ld the fea- 
> t each toolmaker in the 
. f his own job and re 
s If he strikes a snag he 
specialists as James 
: m supervisor with 40 
metal grinding 
p foreman, and his as 
‘ tter, said their staff takes 
; it tools from raw steel 
lepartment is the one 
Obituaries 
H. addock 
a Detroit apter 
t i. Cradd sales engi 
r Reame Tool C died 
t attack July 2¢ 
4 s siting the Oldsn 
M to handle 
ter tour of the plant 
as stricken and 
ad been in r healt! 
| 
Mich., August 23, 1898 
studied engineering at 
College. He served his 


t at_ Motor Wheel Corp 


é . } s in Lansing before join 
a n 1923. Three years ago 
e tant tool supervisor in the 
3 s Division to become 

Detroit Reamer & Too! 
ig as a plant representative 
hapter 


bert Wood 
od, 36, general foreman 
shop of the Research 
Laboratory, Caterpillar 
a, Ill., passed away re 
Hospital in Peoria. Mr 
i patient at the hospital 
lle, Ind., he attended 


and at Owensville 


1¢ had been as 


aterpillar ind was a 
aterpillar Flying Club 
itenant in the Civil Air 


mber of Peona 


“ 
> 


ioned Craftsmanship Makes Production Tools 


place where operations merge into grou 


craftsmanship. Here problems are broken 


down and parts assigned to specialists 
Sometimes all 30 engineers work on a job 


Asked about his department, Fred Pie: 


nef tool designer, compared making a 
blueprint for a tool for a given job t 
planning a house to meet the homebuild 


ers re 


juirements—at a stated time and 
reasonable cost 
This teamwork in the engineering de 
ans out intc ndividual skill 
the toolroom and ultimately into high 
production manufacture consumer 
goods by Vulcan’s customers 
As E. E. Rhoades, chief sales engineet 


inted out for the benefit of non-tech 


nical readers, the only way to make hun 
dreds of thousands of auto fenders ex 
actly the same shape and size is to di 
tamp them on giant presses—like a 


Civil Service Announces 
Engineer Examinations 


The 1 S. Civil Service (¢ 

iS al nced ar x 
gineers to fill positions paying $4 

1 $5,40 a yea in the Burea f 
R t A nment n West 
a SSixt ic are ve 


Further inf natior ind a t 
forms may be obtained f nost f 
nd ss post es s¢ 
v regional ces r fr the | 
Civ 5 e Commission, Wa t 
25. D. ¢ Appl at ms will be accepted 
intil further notice and must be file 


with the Executive Secretary, Centra 
Board of U. S. Civil Service Examiners 
Bureau of Reclamation, Denver Federal 


Center, Denver, 


Coming Meetings 


Position Available 

MACHINE SHOP FOREMAN—New 
ark, N. J. vicinity. Excellent oppor 
tunity for man with engineering edu 
cation and practical experience in tooi 
and production work. To act as work- 
ing foreman in the production machine 
shop of a small plant engaged in manu 
facture of precision instruments. Must 
be thoroughly practiced in all phases of 
machine shop work. Give complete 
resume in first letter, stating salary 
expected. All replies treated confi 
dentially. Box 220, American Society 
of Tool Engineers, 10700 Puritan Ave 
Detroit 21, Mich 


Wanted 
NEW or USED natural sines, natural 
tangents, eight-place trig tables. E 
Gifford, Invo Tool & Gage, P.O 
Box |, Hazel Park, Mich 


ENTRAL PENNA.—November 6. Speaker 


C. Wilson, chief engineer, The 
Gnnder Co Subject 


Crush Form Grinding.” 


ictober 10, 8:00 p.m. West 


ety f Engineers a4 Ra 
Iph. Speaker: John E. Ott, executive 
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Dinner Dance. Furm 
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Student section meeting; November 29 
. p.n Allied Institute of Tech 
gy Speaker: Albert Drantz, tool 
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jigs and Fixtures—Component Parts 


“zt. Machine Feeds, Speeds, Cut 
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ay N November 13, 6:30 p.n En 
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Oliver K. Kelley 
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fg. Ce Metal Working Principles 


Involved in Press Working Opera 
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tober 2 1. Sem:-Annual Meeting 
ASTE Board of Directors, ASTE Bidg 
Nove er Subject Single-Point 
Car ie Tools. November 9. Subject 
Surface Finishing 
student section meetings: October 19 


Tour of Carboloy Co. plant 


November 16, Engineering Society of 
De t. Subject Tool and Die Weld 
ne 

New ¥—October 10 


Robert Treat Hotel, Newark. Speaker 


fford Kennedy, quality control en 
neer, Federal Products Cory Sut 
ect “Quality Control.” November 14 
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' ligs and Fixtures 
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Production Tool Control 
(Continued from page 20) 
ordered tool, the card is returned to same department and 


1 and 2 made out with correspond- 
ing data for a permanent record. 


the cards shown in Figs 


In order to know what type of presses were available and 
their capacities and to designate dies for the proper press it 
was imperative that a power press data sheet be made up 
The form shown in Fig. 4 illustrates this data sheet, which 
aids the diemakers in fabricating the dies 
ordered, and aids in calculating power press machine load 

The next control fabricated 
assemblies more efficiently as they were 
plant 


also specific 


step was to parts and 


routed through the 
As hundreds of parts were routed daily the solution 


involved the writing of operation sheets which were com- 


bined with a production order to keep paper work to a 
minimum, Fig. 5 illustrates the production order, which 
specifies when the job must be completed, part number, 


of material, 
formed and in what order, 
and tools required 
cluded It 


one order 


quantity required, size operations to be per- 


machines to be used, and dies 
Final shipping destination is also in 
seen that with all this information on 


instructions are 


can be 


verbal completely done away 
with and the most unskilled help can carry out the instruc 
tions contained on the order. Cost data are also easy to 
obtain from this sheet. 

Any confusion resulting from changes in design of the 
part or the complete unit is eliminated by filling out the 


form shown in Fig. 6. 


Fig 5. (top) Control of production of this part is aided by this form, which 
covers needed data and specifies required date of completion, material 
erations required, etc 


Fig é bottom) Shows engineering change notice cut 
ulting from design changes. 


possibility of confusion 
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TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS Of 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 
CARD ON PAGE 65, 

No Postage Needed 


DUAL 
ELECTRO- 
MAGNETIC 
DEVICE 


DEMAGNETIZES TOOLS, SMALL GEARS, 
ON 110 AC CURRENT. ON DC 24-110 
MAGNETIZE SMALL TOOLS. POW- 


ETC 
WILL 


ERFUL - COMPACT - WILL LIFT §$@95 
UP TO 40 LBS ON DIRECT FLAT aaor 


SURFACE 


MAGNETIC SPECIALTIES CORP., Dept. TE 
25 PARK PLACE, NEW YORK 7, NEW YORK 


LASSY TAPPERS 
BENCH OR 


WALL MODEL 


if ) 


Saves time, makes fs 
straight accurate 
taps. Prevents bro 
ken taps. 


Has depth Gage 
stepped holding bars 


(replace vise), uses Tap-saver Depth Gaugs 


interchangeable Lassy tap and 
die adapters, Capacity from No 


5 through | 


Write for circulars on Lassy 


Tappers and Work Holders 
LASSY TOOL COMPANY 
PLAINVILLE CONN. 


USE READER SERVICE CARD: INDICATE A-10-52-2 
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Vasvetic Base Lamp Projection Pointer Bench Welders 
p $522? W | ‘ nt ced at the Nationa } 


I) an- Ex 4 Cas “a ime 
— eon Mfg. Co., Waltham 54, Mass 
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e EdnaLit \ 
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di-acro 
PRECISION 


Intermediate Boring Head 


ize Offset Boring 


} é tor use 
ped for use MACHINES 
j l porers 
Eliminate dies .. . speed production in ir experimenta 
ctured and quantity run duplicating operatior An unu wide variety 
4 , 2000 N Parkside of both simple and intricate part can be precision made by [ir 
» | This head is Less DUPLICATING’ with the individu r operative application 
of Di-Acro Precision Machines (see examplk right 1>1-Acro 


nas a normai 
. Machines are now offered in a tot { x tyre nd 1 different 


sizes, including two new units it ver driven Shear and a hydrau 
iouble DV li Bender 


Send for 40-P See Di-Acro Exhibit BOOTH 1603 
Catalog National Metal Exposition Chicago, Oct. 23-27 


Showing th Di-Acr 4 Powersthear snd A 
Hydra-Power Bender A hin displayed 
operation 
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I orosity Sealing Equipment High pressure equipment that pe voids in the casting. A 
mits porosity -elimination treatment of which oes not equl 25 
small cast parts, in bulk, has been curing, no evidencs : 
developed by Tincher Products, 877 said to remain I 


Borden Avenue, Sycamore, Ill. The 


equipment has been designed for use 


Tabletting Press 
in the Tincher Process for reclaiming 


porous castings that must withstand The Stokes F-4 Dua 
liquid and gas pressure. The device is is designed for 
said to treat all internal and external lets, cakes, and 
| surfaces simultaneously. ip to 114 in 
seful for the g 


Either before or after machining, the 


cast parts are placed in a wire basket 
which is lowered into the tank. When Less than 5 
the cover is secured, the sealing agent ! 20 
used in the process is then forced into ipplies 4 to 
the tank, the high pressure then forcing and below 
the sealing agent into all pores and pe 

e pre 
I change 
e bh 


LARGE HOLES 


... thru any machineable 
material up to 1'g INCHES thick! 
Here is a premium tool which makes it pos- 
sible to saw holes in one short operation \ 
large holes which heretofore had to be - 
laboriously machined ‘‘a-chip-at-a-time.” 
MARVEL High-Speed-Edge Hole Saws have strength to 
eed steel led 
1s 
é tt jeep 
gr er V3 
MARVEL High Speed-Edge Hole Saws « e 
They are carried in stock by le 
WRITE FOR BULLETIN ST-49 nosetting mate 
“MARVEL” Pluays had the edge! 
quick ing 
| the: 
ARMSTRONG-BLUM MFG. CO. 1 741. wl 
5700 Bloomingdale feenve : Chicago 39, U. S. A. operation, has 
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speed 240 
| 10 ft the 
is secor 
Com, 
M 
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Cente 


Bench-Drill Press 
The recentiy ant ince Pa 
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World's most complete line 
of High-Speed Tappers 


TAPPING ATTACHMENTS 

ORILL AND TAP CHUCKS 

FIXED AND ADJUSTABLE MULTIPLE 

SPINDLE HEADS 

FOOT OPERATED AND ELECTRIC AIR 
TAPPING MACHINES 
INDEXING FIXTURES 
SPECIAL MACHINES 


NFORMATION 


V ise 


@ FIT ANY MAKE OF DRILL PRESS 
Quill clamps give absolute rigidity 
and accuracy 

® LONG TROUBLEFREE SERVICE 
Engineered lubrication and ventila 
tion assures continuous smooth oper 
ation 

® HAIR-TRIGGER SENSITIVITY 
Exclusive leather clutch design pro 
vides extremely sensitive feel, pro 
tects taps and work 

© AUTOMATIC REVERSE 
and tap idling in cutting direction 
prevents chamfering, speeds up tap 
ping, promotes longer tap life 

@ VISIBLE GRIP CHUCK 
Holds all size taps within tapper 
range. Assures true centering on the , 
round and positive driving on the 
square 

Ask your distributor for 

details or send for Pa: 
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Vertical Seating Machine 
Seating Machine, 


high-production 


finish milling of two spherical gear 
seats inside a differential gear case has 
been built by Snyder Tool & Engineer- 
ing Company, 3400 E. Lafayette, De- 
troit 7, Mich 

When locating the workpiece in the 
fixture—here shown in close up—it is 
automatically clamped by a hydraulic 
power clamp and automatically indexed 
into position for milling one side and 
then the other 

A carbide cutter is held in a yoke on 


a piece pe at 100 
ciency 72 pieces a 
Work cycle is 

act ne 1s gene j for 

i-skillex i T 


Copy-Milling Machine 
The Cosa Corporation, 4 Le 
Aven le, New Y rk 17, N 


troduced Deck M 


a stationary bracket. The part is loaded 
over the cutter, which is then engaged 
by suitable arranged driving arbors. This machine, together 


sal Copy-Milling M 


Tool speed is 80 fpm, feed 3.5 in. per ittachments s hee ; 

minute, and stroke 4 in. Work cycle is the manufacture of small 

40 seconds, with production stated as lies and molds weighin 
pounds at greater economy. ¥ 
opy-milling at a 1:1 ratio, the 
graph serve is a F 

icing stylus ar itte ea 

The paralk liding d 
ongitudinally, transverse 
cally; and its weight is counter- 
by an adjustable spring. C 
spec is are stepless betweer 


9500 rpm 


GLENCO automat- 
ically corrects all er- 
ors within 1/49" radius 
or 46" diameter. It 
insures precision work 
without time-consum- 
ing adjustments on 
Hand and Automatic 
Screw Machines, Gar- 
vin and all other type 
Tapping Machines, 
Multiple Spindles and 
all types of Drilling 
Machines. 


The following attachmer 
8 Standard 


optical contac 


Stock Sizes indicate when stylus t 
is used only during rougl 
i with Taper or 
| ations that 1s whe tne 
Straight Shanks is ond on 


moved simultaneously by 
Any stock size sent and 
for your inspection be u 
and test for 30 days, 
subject to return if 
unsatisfactory. 


a circulal milling 


concave and convex patter' 


rical circular forms 


A reduction and enlargs 


ment has ratios f 1:1] 
adjustable clan ing arn 
Spindle I is 
| 15 
al i 
ind indexing 
I Ss i m 
Singie ilft itters with 2 
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Burfa Finish Comparator Recirculating Pump e, heavy 


Cc The Samuel S (reiber Co 162 N 
e Surface finish om- e pum that w 
Clinton St., Chicago 6, I announces a 
+} hefheld 
igi ecire 
T ) ] ()r is € 
esig aw ie f use 
i surtace 
A te t 4 
flat 
he amete 


ere the surface 


n 30 to 500 micro 
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Maurice Tirone: Heat Treating Foreman 


at THE ABBOTT BALL COMPANY 


says: — 


= 4 OF POLISHING TIME 
SAVED- -SCALE, PITTING AND 


DECARBURIZATION é LIMINATED 
WITH... 


STEEL BALLS 
ARE COLD HEADED 
7 FROM MIRROR-LIKE DIES — 
onaire, the HARDENED AT PROPER HEAT, 

be indi- NOT EXCEEDING 1600 F. USING 


ui- 
‘ nstead of on a 

vine etermining the 

e tor a aw 

t the 
‘ 


NON-SCALING COMPOUND 


n o! 
ther 
a 1LSK | have hod ver 16 yeors experience 
n on in Heot Treating soys Maurice Tirone 
is Any ond believe me the moanutactuyre of 
ake steel balls is an exacting business. We 
as the used to reject 20% of all heading dies AT YOUR MILL SUPPLIER 
‘3 because of surface pitting or excess 
‘ te scole during heot treating WRITE. r iste ture 
atermoation 


Now. with PHOENIX BRAND NON Mill Supplier neorest 


you 
ap- SCALING COMPOUND we con hord 
oft one time no scole 
mo rejects ond every die produce 


perfect ABBOTT BALLS 


he 
ne 
‘ = Phoenix Brand Comp una eosy 
ne use t goes on dry solves heot 
treating problems virtually elim 
a nates costly polishing 
re 
° 
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PARKER STAMP WORKS, Inc. | 
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Lima Gearshift Drive Gearshift Drive to their line. This é f various types that " , 

unit, designated as the Type R3AC, in- range of selective operating «ne. 

The Lima Electric Motor Company corporates both primary and secondary bined with high ra 

Dept. AB13, Lima, Ohio; announces the gear reductions and is designed to in- The unit is a pact ¢ G 
addition of a_ selective-speed Lima dividually motorize and drive machin- 5 HP 1200 rpm integ: . 
electric ) a 4 C 
WAY AS 00 » i conda ge 
| < 1.74, 1.60, 1.48, 1.36, 1.26 
J of « put spe¢ nbdina 


= 
<— 
) 
aq 
_* 


- I I 
ihe ‘ - - TIONA id I l ) 
° - eling snow 
MAK THROW 
es ire 11a 
sepower In or the 
ar potn onstant-torque 
se -powe speed m 
ible or nese 
east flexibi oft a 
The perate polvr ase 
supplies of standara lreque! es 
60 cle ur be 


Screw machine depart- pte 
ment at Parker Appliance r-10-14 
Company, Cleveland, 
Ohio—thirteen Greenlee 
Six-Spindle Automatics. 


High Speed Shaper 


A low cost hig! -speed floo 
Shaping Machine with 14 in. str 
26 in. ram and four speeds 1 
27 to 140 strokes per mir 


a ailable thnrougn DCMT Hale 
poration, 164 Duane St New Y 
N. Y., Dept. 8 


PRODUCE PRECISION 
| PARKER PRODUCTS 


tion TOOL SLIDE SLIDE 


1 Drill 3/8" hole to Rough form The piece illustrated here is the nut portion of 
approx. 1/2° depth a flare fitting for flexible tubing... one of many Both vase ane 
2. Drill 19/64" hole eatin aii different types and sizes of precision parts pro- ind internally ed to 
| through 0. D. front duced on the battery of 13 Greenlee Automatics mum rigidity. The 
and back end in the plant of the Parker Appliance Company, V” section. with large be 
= ee Cleveland, Ohio. Parker Appliance makes a and adequate cross sect 
%. Flat bottom aril... wide and varied line of products, including tube cutting stresses. Table is of box 
.385 dia. to .532 fittings, various kinds of standard and special ae seiedins eabieentahilin 
depth valves, tube assemblies, aircraft specialties, and 
4 Step counterbore— .......... is provided Adiustable 
seam miner dle. of tube fabricating tools. Greenlee Automatics lend 
thread to .338 + .003 themselves particularly well to this type of op- vipers are litted to ali sik 
000 eration, where production orders call for a wide The automatic horizont 
| > Akt range of runs on a large variety of parts in Ss arranged to give four 
hole to .305- -— various types of metals. feed per ram stroke. The 


000 Learn what Greenlee Auto- a», 1 self-contained motor 
5. Tap 7/16-20 class 3 matics can do to reduce pro- a eran eel te ton 
thread duction costs in your shop... GREENLEE 

send us prints of typical jobs three \ belts throug! 


6. Ream with step 


counterbore (accel- Cut-off so that one of our represent- tiple-disc f yn 
erated attachment) atives can discuss your prob- sc n 
encios four-speed DO 
Material: 9/16 hex 1335 steel lems with you. nclosed four-sj x 
GREENLEE BROS. & CO., 1990 Mason Ave., ROCKFORD, ILL. cast steel gears ide 
naft The Du year s 


MULTIPLE SPINDLE ORILLING, BORING, TAPPING MACHINES © AUTOMATIC SCREW MACHINES © AUTOMATIC TRANSFER PROCESSING MACHINES tu i\ nas Mme i teet 
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change 
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flexibi is 
\ Angle” milling 
ate 360 «deg 
il SO deg tor 
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THE COMPLETE LINE FOR 
EVERY INDUSTRIAL PURPOSE 
PTT over 5000 shapes, sizes and cuts 


RY 


GROBET 
Hand Cut, and 

Ground from Solid 
ROTARY FILES 


SHANKS 


SHANKS HANK ‘ 


SOLD THROUGH 
LEADING 
SUPPLY HOUSES 


GROBET 
High Speed Rasps 


Send for Literature 
GROBET INSIDE 
TUBE-DEBURRING 
FILES 
HAND CUT KEY CUTTING 
DISC FILES FILES 
(V4 Size) 
GROBET 
TUNGSTEN BURS 
GROBET 
Inexpensive, Combination _ GROBET GROBET 
at any price. FILES COUNTERSINKS 


GROBET FILE COMPANY of AMERICA, INC. 
NEW YORK 13, N. Y. 


421 CANAL STREET 
IN CANADA: 1418 Notre Dame W., Montreal P, Q 


We invite you to send for Catalog HF2 of Grobet Swiss Files 
Catalog HR2 of Grobet Rotary Files; Catalog F3 Grobet Rifflers; 
Cotealog HB! of Grobet Burs; Cotalog HC of Grobet Countersinks 


FOR FURTHER INFORMATION USE READER SERVICE CARD ‘INDICATE A 


am verti- R -Lok wrenchiess cnucks by ‘ w Then irned, the three )aws 
l Too! Racine Wis feature last Ce! cents and “4 
eve () | hown wit ‘ 
No. 10-RH d fast portabdis a 
| 
-4 \ 
wevel milling FULL SIZE 
t iting in SS 
k nd sts reduced be- < : 
‘ 
3 
Polishing Compound \ 
i Gartfie N J an- 
The medium is | ion 
r-10-17 5 9 
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because they’re 


WHIPSLEEVE SUPPORTED 
STRAIGHT-GROUND 
HIGH SPEED STEEL 


pivot 


U.S. and Foreign Pat 


punches 


“=~ 69,073,000 standard 


Catalog Sizes and Types 
at Standard Prices. 


free! Catalog and Price List. Write Dept. 


“Pioneers in High Speed Steel Punches” 


| PIVOT PUNCH AND DIE Corporation 


379 OLD NIAGARA FALLS BLVD. NORTH TONAWANDA, N.Y. — 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-60 
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| Recent Developments by Warner & Swasey 
Three recent developments by Warner Ave., Cleveland 3, Ohio, include a hy- 
| & Swasey Company, 5701 Carnegie draulic Collet Chuck & Bar Feed 


offered as Star 
W & S Nos. 3, 4 a 


Design involves 


chuck-type baz 


valve with single lev« 


nd associated h 


After a bar ha 


tand and the cl 


a ftorward pu 


nha 


yperations All thre 
lesigned for 


Warner & Swast 


USE READER SERVICE CAR 


69 TO REQUEST ADDITIO? 
OF TODAY INFORMA 


d 
| Batt in the 
mounted cor ‘ 
1 an axis paralle th 4 
n 
peed. Thus, it 
f tions performed at succes 

\ \ \ \ | Also. W & S introduce 
\ \ \ | ve to } 
\ ; te 
| | rp \\ \ — limitat 
B to the mi 
| 7 | complete informatio! T-i0 
PAC! 
— 

The Too 


Driven Trolley Self-Centering Chuck anid to ke the flexibility 


pius the 
Co., 315 N. Ada Production of ; lf ntering chuck recisior ’ lepe t chucks 
Moto- a built-in adjustment for 0.0005 . 
chment to 


noists 


a wide Mich recision-ground on ‘ ' ‘ mn or out to grip the 
all working surf: productio ny croll chu Precise 


balanced, thi Ajust-Ty hi as it ‘ mad r oppased 


. . 


between 
Re 


jon is provided | Let MANHATTAN solve your perplexing cut-off problems 


< ind 
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Hydraulic Cylinder 


Model HP-17 


Moterial Wheel Grade Cutting Time Number of Cuts 
Dry Cutting 
Die. Stee! 11 
4" Steel Pipe 4914 
Angle tron, 1% x 21 
Shelby Tubing 17 gouge 479 
Wet Cutting 
Dia. Steel £479 
Stee! Pipe 4 


ABRASIVE WHEEL DEPARTMENT 


inders are de MANHATTAN RUBBER DIVISION 


PASSAIC NEW JERSEY 
MANHATTAN fect Broke 


NFORMATIO 


j 
pmen 
‘fo 
inted electri ws 
mmodate 
4 eate luplicate second operations can | 
it 
in: 
é voltage in the 
Recent developments in both rubber and r i by increased the 
e line of hydraulic The follow lata picked at 1 t byt od 0) 
Hanna Engineering diameter wheels on Delta Macl 
Elston St., Chicago 22, he 
7 
Bundyweld Tubing #5486 Se 
Aver eon * Whee 
ire ip t 1500 
I ication P . . . Whee 
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Coil Cradles with Ramp Preloading A line of Coil Cradies 


4 


pe ation wit! i a 

i irer N i 
Vit special hig 
[or i ) surtace 
age T 
ire nechanicaliy ive 
speed 
ru enclose I € 

ites I 
adjusted manual 
made for motor! 1djustr 
esire 


A feature of the desj 


rance side or the cra 


lows the coils to be I 
rolls by gravity from ar 
Fitting this ramp with a ‘ 
anis permits preloading 
oils i time, thu iak 
rf iterial hand eq 
plant an essenin 
production shu 
i coll to De ade ine 
To prevent irring the 
‘ roun with ramy type 
Thread Rolling cradle is equipped 
g cushioned coil catche: 
impact and to ease the 
tio The cradle é 
ity of 10 tons a A 
in. wide. It i ‘ 
ana NaS a Maximun Tee 
100 feet per min T 


-ylindrical Die No-Sag Sheet Support 
THREAD Announced by the Cir 


Company, Cincinnati, O} 
Sag Magnetic Sheet Su; 
ment to prevent sagging 
when shearing and, as 


to provide easier gaging 


The attachment incorp 

REDUCES. COST nent Alnico magnets it 

SAVES MATERIAL with a unique roller arra 
provides easy handling 


feeding the shear The 


sent no appreciable drag 
nd the back pieces wi 
Send us specifications of your requirements and ‘ : 


let us supply you with complete information. strip off when sheare 


nay iLS€ vine 
REED ROLLED THREAD DIE CO. 
Me an tact rers a magnet 


THREAD ROLLING MACHINES AND DIES « —— e THREAD ROLLS thickness and car * 
Worcester 2, Massachusetts, US.A ither a 36 in. or 48 


extra equipment 
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. Increase your profits by using W-S Standard Carbide 
Tipped Tools. Perform over 80°) of your machining 
operations with just a few standard tools. Inventories 
k effecte: and procurenn nt costs are reduced to a minimum the 
( ete details 


W-S tools are made with the grade of carbide best 
T-10-26 aoe suited for the job All W-S tools are color-marked 
for easy identifi ition lool shanks are rust-resistant 
and made from highest quality steels. Available from 
stock at your W-S distributor 


FREE! NEW CARBIDE EQUIVALENT CHART 


Send for new chart showing ardide many 
tacturers grade re mmendat ns ng this 
char? will Dring you bette. se taster 


delivery and lower oq. Write WENDT.- 
SONIS COMPANY, Hannibal, Missouri. 


FOR FURTHER INFORMATION SE READER SERY NDICATE A 


eading tubing after it ON - 
the Gib- 
Tipp Citv, Ohio. By 0 
’ | 
4 DOWN 
Wt 
ht floor o1 
é na ee! 
Rusnok Tool Works 
Ave ‘hicago 39, Il 
f table travel and 
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| Ab 4 
e : 
NEW Abstracts o orelcn 
Pechnica iteratur 
| FOR MEASURING 
AND INSPECTION By M. Kronenberg 
| 
England: Central hydraulic accumu- lesign of the parts shoul . 
* 
lator installations in Great Britain, Hol- to make production of sintere 
land, Denmark, Norway, Sweden, South practical 
Africa and Australia are being rapidly Various methods for testing 
WATTS PRECISION AUTO -COLLIMATOR converted to direct hydraulic systems ness of grinding wheels } " 
pe check straightness, alignment, angles, by individual oil pumps, replacing cen- vestigated by G. Pahlitzsc} 
to 2 second accuracy tralized water systems. This develop- cussed in an article published 
ment, which is discussed by F. H June 1949 issue of “Werk 
Towler in the British edition of “Ma- & Maschinenbau.” Elev: 
chinery” of July 6, 1950 is very similar methods are compared with the X 
to the development which occurred in scale, among which - 
all machine shops when line shafting method gave the most cor 
was replaced by motorized drives for Second best method ™ 
the individual machine tool. lling testing method. The sar 
A graphical method for estimating testing method whicl 
inspection errors is discused by F. Levi veloped by Zeiss-Mackenser 
WATTS HORIZONTAL in the July 7 edition of the “Engineer” litte rentiation between 
MEASURING MA London. The effect of possible error is of hardness for grain 
CHINE direct read th inspecti A str 
ing without gage examined in conjunction with inspection ime 
blocks, for internal procedures having the function of tween the US Standar 
and external meas sf articl lled sh 
screening faulty articles from controlled ne é 
production of a particular type. The Manufacturers of grinding whe 
WATTS VERTICAL approximate percentage of faulty the latter testing metl 
MEA N f 
articles accepted and of satisfactory maintain a more uniforn 
ing (rear), MATRIX articles rejected by any given inspection ness than those 
OPTICAL DIVIDING 
method is next estimated with the aid Thre« chine 
type (left) WATTS of a graphical method developed by the mn Cx ny e st 
SAL MICROSCOPE a in the U. S. Zone at F 
front, right Switzerl: i; TI “n } the Brit Zone t Ha 
An ideal combination for cams, and other ports Switzerland: The “Geometry of the ; 
involving linear and polar coordinates Cutting Edge plays a significant role in n the f slal . 
all metal cutting processes, that is, the The Frankfort 
PRECISION AUTO-COLLIMATORS for 
shape of the edge and the tool angles Zeitschrift des Vereir 
affect substantially cutting force, tool genieure” of June 195 
ALIGNMENT TELESCOPE with collimet- life, chip formation, surface finish etc. n the Hannover sl 
—— In an article by E. Bickel in “Indus- in “Werkstatt & Betrieb” May 19 
CLINOMETERS (angle gages) and PRE- trielle Organization” No. 1. through those on the Leipzig 
CISION LEVELS. 1, 1949 suggestions are made for stand- stattstechnik & Ma 
ROTARY TABLES (projection type) and ardization of terms used in metal cut- 1950 Kier zle and Sti 
PRECISION TESTERS for circular spac- ting research in order to make an inter- thors of the articie review 
ings national exchange of results possible. nover Show submit that it w 
MEASURING MACHINES — all types. At present it Is hardly possible to com- dpe — to c I eS \ 
ae pare metal cutting research data be- in German machine to wit 
get cause of the different methods employed achieved in other intries 
ean aboratory type. 
‘YP y "yP in measuring and defining tool angles past ten years. The pres« 
TOOLMAKERS MICROSCOPES with pro- and other quantities. Almost all in- ment in Germar 
‘ jection attachments. dustrial nations have developed some of improving hydrauli 
UNIVERSAL MICROSCOPES for all shop standards for tool and tool angles such ticularly for the feedir 
inspection and production uses. as USA (single point tools, American yn lathes, and is furthern 
PRECISION SCALES — linear and circu- Standards Association), Switzerland by increased speed range 
lor — glass and metal. (VSM Norm 34111) France (CNM troduction of ompoul 
4001 and Germany (DIN 768); they tools, which permits | 
PRECISION OPTICAL SURVEYING IN- Lift lly. however f ter 
> Stz ) ver. models OF a macnine tw 
tion of some basic units. 
SPECIAL OPTICAL INSTRUMENT DEVEL- Germany: Tooling problems invo ved is possible to build an e 
OPMENT in the production of parts made of turret lathe or & product 
FREE—Write for new comprehensive Catalog sintered powders are discussed in an the same bed. headstock 
Ne. T-1050 article published in “Werkstattstechnik Subassemblies can be kept 
| & Maschinenbau,” June 1950 by H it is possible to complete 
G a, Silbereisen. The author covers recent and assemble ever tl 
E N is developments in Germany for the man- for. This metl wi 
ufacturing of five different types of fast in Germany, is clal 
powder, describes the design of dies considerable helt 
the heat treatment of the parts and lent aiso 
431 S. Dearborn St., Chicago 5, Il. 
: shows by comparative examples, illus- Other reports indicate 
. trating “right” and “wrong,” how the levices are not popular 
INDICATE A-10-64 
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BORING with KENNAMETAL 
uc ‘HEAVY DUTY TURNING with 


ds of | 


illustrating actual machine | 

_ shop problems and how 
they were solved with 

KENNAMETAL | 


@ Suppose you could ask thousands of practical machine shop men 
“What was the best production idea you had this year?” Wouldn't 
their answers save you headaches, time, and money? 
Kennametal Inc. has the answers—-more practical information on 
jobs of diversified types on all kinds of materials than has ever before 
been accumulated and offered. 


Jobs are classified so that we can send you data sheets on that 
r Performance Reports and 


type of work that interests you. Just ask fo 

mention the general type of job and materia! 
Do we have reports on the “tough bs you have s lved with Kennameta! 
tooling? Our representative wh Js on you will appreciate the deta 


ry = 
\/ 


KENNAMETAL Gre. totrobe, Po 


: MANUFACTURERS OF SUPERIOR CEMENTED CARBIDES 
AND CUTTING TOOLS THAT INCREASE PRODUCTIVITY 


aes 
| 


Visit our Exhibit, SPACE 808, National Metal Exposition, Chicago, Oct. 23-27 
FOR FURTHER INFORMATION SE READER SERVICE CARD INDICATE A 
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/ TOOL 
ENGINEERING 
SUCCESS 


STOP! 


unning 


YOU CAN WIN 


@ PAY INCREASES 

@ RECOGNITION 

@ PROMOTION 

@ MORE RESPONSIBILITY 
@ SUCCESS and SECURITY 


BY STUDYING any phase of 
Tool Engineering 


AT HOME! 


There's a way you can attend the 
ALLIED INSTITUTE OF TECH 
NOLOGY now—right in your own 
home. You can learn various phases 
of tool engineering the practical way, 
the same way more than a thousand 
Allied students are following in Chi 
cago 

Clip the coupon below, and check the 
courses in which you are interested. 
Full information will reach you short 
ly. 


| 


| Industrial Drafting 

| Blue Print Reading 

| Shop Math 
Tool Engineering Math 
Manufacturing Theory 

| Jig & Fixture Design 

| Gage Design 

| Die Design 

| Cutting Tools 

| General Tool Engineering 


These home study courses bring the 
famous Allied Institute of Technology 
right into your home. The courses are 
prepared by leading American Too! 
Engineering authorities, and are 
geared to supplement the work you 
are now doing. No tedious textbook 
reading is necessary. Your study is 
practical, and the courses combine in 
struction, reference and practice ma 
terial in easy-to-read, direct lessons, 


ALLIED INSTITUTE OF 
TECHNOLOGY, DEPT. TE-10 
Division of Allied School of Mech. Trades 


1338-42 S. MICHIGAN AVE. 
CHICAGO 5, ILLINOIS 


INDICATE A-10-66-1 
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IN INDUSTR 


Four administrative and operating 
promotions for Shakeproof Inc., divi- 
sion of Hlinois Tool Works, were re- 


cently announced 


Fred K. Knohl, formerly in charge of 
field engineering, has been named chief 
engineer; Kenneth C. MacKay, recently 
sales analyst and director ot sales 
training program, was made budgetary 
control manage 


Elbert Faust is now assistant works 
manage! He 
tion superintendent 


formerly produc- 
general foreman, has been named 


succeed Mr. Faust in that position 


Roger S. Ahlbrandt has been ap- 
pointed to the recently created position 
of manager of stainless steel bar sales 
of Allegheny Ludlum Steel Corpora- 
tion. 


sistant manager, cutting tool sales 


Ahlbrandt formerly was as- 


At a recent meeting of the board of 


lirectors of Brad Foote Gear Works, 


Gunner E. Gunderson was named pres- 
ident; E. J. Lindgren, vice-president 
and H. J. Buescher, secretary-treasur- 
er. Mr formerly vice- 
president, has been with the company 
since its inception in 1924, in charge of 
production Mr. Lindgren and Mt: 
Buescher also have been with the firm 


Gunderson, 


since its early days 


John R. Harbaugh is now 
general manager of sales at Jessop Steel 
Company. Mr. Harbaugh has been as- 


sociated with 


assistant 


Jessop for the past tet 
vears doing special work in metallurgi- 
cal sales 


C. K. Davis, president and general 
manager of Remington Arms Co., Inc., 
has been named chairman of the board 
and W. H. Colving, Jr., president of 
Crucible Steel Company of America, 
has been elected president and a di- 
rector of the recently formed Rem-Cru 
Titanium, Inc. The company, manu- 
facturers of titanium and_ titanium 
alloy products is owned jointly 
Remington and Crucible 


Correction 


In the September issue the 
opening of The Kenilworth Steel 
Co., Kenilworth, N. J.. was in- 
correctly reported as an an- 
nouncement the Firth 
Sterling Steel & Carbide Corp 
There is no connection between 
the two companies 


and Henry Archer. 
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The Ace Drill Corporation 
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HERE’S HOW 
TO DO IT 
BETTER! 
FASTER! 
CHEAPER! 


POWER UNIT 


- 


qt Heri is a difterent kind of 


hydraulic power source — Hannitin's 


Hydraulic Pressure 


Generator—a combination of motor, 
pump, oul re servo, control valves, 
relief valves, high pressure intensifier 
—all “packaged” in once complete 
selt-contained unit, convenient, com- 
pact, easy to install and easy to use. 


With the 


touch of a button, it will operate a 


Anyone can operate it! 
riveter, a punch, a press, or any 
similar piece of equipment In com- 
bination with Hannifin “Hy-Power”™ 
work tools, tons of useful force are 
available at your tingertips — fast, 
smooth, precise —auromauc' Today, 
hundreds of production engineers 
ind tool designers are using this 
equipment to do work better, faster, 


cheaper! Find out whatitcan do for you. 


wYORAULK 


HOW IT WORKS! 


@ Send for a copy of Bulletin 150. Illus 
trated with photographs and diagrams 
this 28 page bulletin is filled with helpful 
information on modern production 
methods of riveting, punching, pressing 
shearing, multiple punching, and multipl 
riveting. ASK FOR YOUR COPY 


HANNIFIN CORPORATION 


1119 S. Kilbourn Ave. Chicago 24, Illinois 


AIR CYLINDERS . HYDRAUL ~YLINDERS . HYDRAULIC PRESSES 
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1.0003” 1.0001" 


i 


DIFFERENT SIZE 
After Identical Lapping 


SAME SIZE 
When Finish Ground 


1.0003" 0.9998" 


CAN TELL YOU 


ERE’S what happened—and what may be happening in your own produc- 
tion department: 


The two parts shown above at left were both finish-ground to 1.0003”. 
The upper part, however, had a surface roughness of 10 microinches, while 
the lower part—identical in appearance and “feel”—had a 20-microinch 
finish. Thus the latter part, with deeper “hills and valleys”, had less metal 
to be removed per unit of thickness, and was undersize after lapping. 


Obviously, it’s entirely a matter of initial surface roughness. 


This typical production trouble is completely avoided—and so are many 
others—by specifying the surface roughness required after certain opera- 
tions, then checking at the machine with the Profilometer to meet the speci- 
fication. Where an attempt is made instead to control the surface by 
specifying the operation—i.e., the machine, wheel or tool, speed, feed, etc.— 
experience shows that between identical set-ups on two or more machines, 
and from hour to hour on any one machine, roughness varies from 200 to 
400°.. These variations can prove to be very costly. 


The direct-reading Profilometer eliminates all guesswork—tells you ex- 
actly the surface roughness you're getting, in definite microinch units. It 
can be used on practically any surface that can be produced by machining, 
grinding or finishing operations; and the above example is only one of its 
cost-saving applications. Write for informative literature. 


) Profilometer is a registered trade name. 


PHYSICISTS RESEARCH COMPANY. 


Instrument Manufacturers 


ANN ARBOR 10. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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FREE BOOKLETS AND CATALOGS CURRENTLY OFFERED BY MANUFACTURER: 


Automatic Machines 

Illustrated folder discusses main 
points of automatics with electric feed 
drive and separate selective feeds for 
five turret stations; designed for quick 
setup, high speed operation with mul- 
tiple tooling; outlines design and con- 
struction features. The Cleveland 
Automatic Machine Co., 4932 Beech 
St., Cincinnati 12. L-1 


Grinding and Polishing 

Folder describes “Mirra-buff’ flex- 
ible bond diamond wheels for grinding 
and finishing steel molds, dies, carbide 
products, explaining advantages; in- 
cludes specifications and prices for 
straight and cone type. J. K. Smit & 
Sons, Inc., Murray Hill, N. J. L-2 


Gears 

Reference catalog, No. 55, lists over 
100 product groups including spur, 
miter, bevel and worm gears, and 
other stock items, plus engineering 
data, formulas, horsepower rating 
charts, reference tables and selection 
charts to figure correct power drive 
and to select proper equipment for 
most mechanical power transmission. 
Boston Gear Works, 83 Hayward St., 
Quincy 71, Mass. L-3 


Cast Steels 

Revised catalog “Jessop Cast-to- 
Shape Steels” illustrates and describes 
castings made from tool, stainless and 
heat resisting steels; tables show vari- 
ous qualities and comparisons. Jessop 
Steel Co., Washington, Pa. L-4 


Belts, Abrasive 

“What's the Hottest Item in Metal 
Preparation Today?” explains advan- 
tages and operation of coated abrasive 
belts for metal finishing and prepara- 
tion; illustrated. Behr-Manning, Troy, 
L-5 


Drills and Reamers 

“Care of Drills and Reamers” rec- 
ommends proper practice for regrinding 
points and edges of cutting tools, in- 
cluding those of tungsten carbide and 
high speed steels; also includes sug- 
gested points for production drilling of 
common materials, information on 
speeds and feeds, as well as a discus- 
sion of oils and compounds for drilling 
operations. Request on company letter- 
head. Chicago-Latrobe, 411 W. Ontario 
St., Chicago 10. L-7 


Stock 

Bulletin 1103 contains listing of avail- 
able sizes of precision ground flat stock 
and die stock, oil hardening, oil and 
water hardening and water hardening 
types, together with prices; also in- 
formation of structure analysis, heat 
treatment and tempering. The L. S. 
Starrett Co., Athol, Mass. L-6 


Gages, Thread Ring 

Circular No. 517 pictures carbide 
Dua-lock adjustable thread ring gages, 
stressing advantages of use, and rec- 
ommended applications. Pratt & Whit- 
ney, Div. Niles-Bement-Pond Co., West 
Hartford 1, Conn. L-8 


Pipe and Tubing 

Sixty-page catalog, “So You Want To 
Use Tubing,” pertains to bending, 
warehousing and fabricating pipe and 
tubing including bending of ductile 
metals, information for use in con- 
junction with ram or press type bend- 
ers, dimensions of circular segments, 
and outline of trade practices; illus- 
trates and describes company’s line of 
equipment with specifications. Wallace 
Supplies Mfg. Co., 1300 Diversey Park- 
way, Chicago 14. L-9 
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For those tough Sreccal jobs that 


just have to be right... depend on 


Sune 7IOS engineers and manv- 


facturers of high-quality special cutting 
tools for the metal-working industry 


FORM-RELIEVED CUTTER 
five-section interlocking 
type,custom engineered for 
milling helical pump rotors 


A PARTIAL LIST OF Special TOOLS 
ENGINEERED AND MANUFACTURED BY 


Gear Shaper Cutters 


Representatives in major industrial centers 


Milling Cutters 
Broac he 
Tungsten Carbide 
Spro ket Cutters 
Profile Form Mills 


Chamfering Cutters 
Herringbone Gear Cutters Rotary Gear Cutters 


Ground and Unground Tools Cireular Form Tools 
Gear and Spline Hobs 


Master Gears 


(,ang Cutters 
Flat Form Tools 
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STUART 
CUTTING FLUIDS 
for Higher Production 


HIGHER SPEEDS! Greater 
feeds! Closer tolerances! Better 
finishes! New materials! Auto- 
matic operation! Lower costs! 
More production! 
i Those are the challenges 
D. A. Stuart Oil Co. has been 
helping the metal-working in- 
dustry meet since 1865. And, 
every moment of progress has 
spotlighted the critical impor- 
tance of cutting fluids. You will 
never get the production that 
is buile into modern machine 
tools without the best cutting 
fluid for the job properly ap- 
plied. WRITE FOR 
AT THE “CUTTING 
meTAL SHOW | FLUID FACTS.” 
Booth No. 328 


Stuart 
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The fall renewing chapter activities, a 
considerable part of discussion will prob 
ably 
we had hoped were done with on V-Day 
—that is, unless the Reds in Koreo fold 
up pronto. As it is, a lot of enquiries 
HQ, either 


making of 


center on tooling problems which 


come to hand at requesting 


know-how in the things or 
info on specific types of equipment. We 
usually come through although, as some 
times happens, the info is so confidential 
that it 


Again, some enquiries are so terse, or 


cannot be immediately released 
so generalized, that we are hard put t 
arrive at a concrete concept of what is 
actually wanted. Since this entails extra 


correspondence and lost time, I would 
suggest that enquiries for info be clearly 
that, 


clude supplementary sketches. 


they in 
Please! 


In this connection, I’ve a note from an 


specific and 


preferably, 


overseas member (whom I'll hold anony 
mous) which reads: “Reference my being 
specific, such boners are not dropped by 
me as a rule. However, you can nail my 


tea can to the bench for being so daft 


Sincerely ——" Well, I’ve heard of 
nailing one’s hide to the wall, but a tea 
can to the bench 2? Will someone 


please translate 

One production executive, who phoned 
in, intimated that maybe I'd think him 
a damphool for requesting info on what 
tooling problem 
hold it to a 
man’s credit to ask questions instead of 


he termed a simple 


Anything but!—rather, I 
bulling through on a bluff. Personally, I 
wouldn't hesitate to quiz a floor sweeper 
if I had the 
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of the two little sons of 
Bill, the older 


people off, whereas 
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an erstwhile neighbor. 


was always telling 
younger Johnny was forever asking ques 
tions and storing the answers. So they 
grew up and went to work. Contrary t 
the expected fairy tale ending, however 
bluffed 


whence he continued to tell 


extrovert Bill himself into the 
front office 
‘em off, introvert back 
included. At 
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Johnny in the 
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when the brass wants the 


room isn't fool 
real lowdown they go right over his head 


and put it up to Johnny. No moral, 
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Four-Way Air Valve 
Mechanical Air Cont: 
Hecla Avenue, Detroit & 


nounce a momentary 
ylenoid- yperated 
cabie for the opera 


yw pressure hydrau 
where pressure is held 


the cylinder for a period me 


Basically designed for safet 
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ne vaive is reversed 


energizing a solenoid: thus 
is held in positive p 
necessity of holding eit 
energized. Power failure 
verse the valve or cylinder 
The valve is available 


full orifice size with the 
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spool, on which “MAC” se ave 
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“Quad” Rotary 


Tool 


Incorporating a vel off-cente 
lesign, a 4-way rotary to eQ 
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B-R-E-A-K.... 
Hand Finishing Bottlenecks 


~ith PORTABLE - ELECTRIC 
RECIPROCATING TOOLS 


ONE TOOL UNLIMITED USES 


| SAWING 
| 


These handy tools will cut out many tedious 
hand filing and finishing operations — In- 
rease Production—Produce Uniform Work. 


Light in weight — Delivers '8” or 
fixed stroke at 1000 strokes per 
minute—operates on 110 volts AC 


FOR FURTHER INFORMATION, USE READER SERVICE CARD INDICATE A 
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Reduce Expensive 
Fixture Costs 


UNIVERSAL ROTARY TABLES 


often take the ploce of costly fixtures. Greatly 
reduces set-up on many of your Milling Machines, 
Drill Presses and Horizontal Boring Mill Operations 


Made in 7 sizes 


Dividing attachments are available to fit all Rotary 
Tables, 


interchangeable on 3 sizes of Rotary Tables 


ACME TOOL 
COMPANY 


75 West Broadway 


except the 9° size. One attachment is 


New York 7, N.Y 


MACHINES and TOOLS 


FOR CUTTING 
. SHAVING 


. BURNISHING 


(FELLOWS) us = AND INSPECTION 
“a4 in GEAR PRODUCTION 


THE FELLOWS GEAR SHAPER COMPANY, SPRINGFIELD, VERMONT 


USE READER ScR¥ 


NDICATE A 5-3 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


THE DYKEM COMPANY, 23030 North St 6. Mo 
Im Canada: 2466 Dwedas St. West. Toeronte, Ont 
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CARBIDE TIPPED 
CUSTOM QUALITY 
| CUTTING TOOL 


a LOOK NO FURTHER THAN 
THE NAME 


14400 WOODROW WILSON 


K A \ NEWEST TYPES/ 


AIR CONTROL 
EVERY Purpose 


HE Hannifin line of Air Control Valves is complete—sizes and 
types for every purpose! Hannifin leads with newest, exclu- 
sive designs for fast, effortless control of air cylinders, presses, 
and other air operated equipment. Ask for recommendations. 


“PACKLESS™ “EFFORTLESS” 
HAND OPERATED HAND OPERATED 


Simple, smooth-acting, positive 

3-woay or 4-way valves. 

*Packless” rotary disc type. Self- 

lapping. Sizes from Ye" to 114". 
Ask for Bulletin 57 W. 


“PACKLESS” 
FOOT OPERATED 


Fast, new, finger-tip, pilot oper- 

ated sliding disc valve. Effortiess; 

air pressure does the work! For 

single or double acting cylinders. 
Ask for Bulletin 241. 


“EFFORTLESS” 
FOOT OPERATED 


GORHAM 


Carbide tipped cutting tools by GORHAM 

are custom built to your specifications —the 

finest quality made. Our engineers are experts 
in the design, application and manufacture of 
carbide tipped tools. When you want a" 

tool for a special job, call GORHAM to solve your 
problem. Our long experience in the field will help you 
do the job faster, better, more economically. The facilities 
of our modern plant are at your disposal. 


GORHAM TOOL COMPANY 


° DETROIT 3, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


HOW CAN YOU TEST 
THE HARDNESS OF 
.a .003” diameter wire? 


. parts weighing hundreds 
of pounds? 


. sheets only .001" thick? 


. internal surfaces of cyl- 
inders? 


. individual constituents 


special” 


; INDICATE A-10-76-1 


TUKON _ for micr 
tion hardness testing 
Har 
Tester—dev ped 
made only by Wi 


3 


you - 
Y 


“ROCKWELL” Super 


Hardness Tester 


with depth 


.005" or less 


Treadle type; leaves operator's 
honds free for other work. Tight- 
sealing, self-lapping, rotating 
bronze disc. Sizes 4" up to %". 
Ask for Bulletin 57W. 


Fast, new, pilot operated, disc 
type valve. Light, effortiess 
action. Rugged construction. 
With or without pedo! gvord. 

Ask for Bulletin 240. 


of alloys? ACCESSORIES ALI 
teeth on the pitch BLOCKS « EQt 
line? sitioning fixture « A 
These are simple, every-day for testing inner 
surfaces « W 
jobs for Wilson hardness PORTS for holding 
testing equipment. 
SEE US AT THE 
IN SPACE METAL 
NUMBER SHOW 


MECHANICAL INSTRUMENT CO., INC. 


HANNIFIN CORPORATION 


1119 S$ Kilbourn Ave. Chicago 24, Illinois 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC 


230-H PARK AVENUE, NEW YORK 


17, 


USE READER SERVICE CARD; INDICATE A-10-76-2 
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ISN’T THE ONLY | 
FEATURE OF THE | 


FIRST OPERATION 4 


| 


3U SPEEDFLEX SSS | 
AAA 
Turret Lathe | SSSSSY 


The time it takes to complete a series of mul- 


tiple machining operations on a given part 


isn't the only factor that determines the profit 


potential of a machine tool. Otter factors, to SECOND OPERATION 


mention a few, are unnecessary work han- —~+— « 


Machining times close to 4 minutes would be con- 


dling, secondary operations, floor space, direct sidered excellent for the job illustrated. Actual 


labor costs. It's when you add in all such figures are confidential. However, it is permissible 
; — and significant to report thot the P&J 3U 
factors that the P&J 3U Automatic looms as a Autometic, set up with P&J-engineered Tooling, 


machines the Ist and 2nd operations in consider- =| 
ably less thon 4 minutes time, figured ot 65% 
efficiency and including time for both chuckings. 
First of all, the machine is fast... with spindle Surfaces machined are indicated by heavy lines. 


leading contender for profitable productivity. 


speeds from 73 to 1445 rpm... . and automatic 
changes in both speed and feed. Its flexibility 
permits the combining of cuts to avoid sec- 
ondary operations and eliminate extra work 
handling. It requires no more than 16 sq. ft. of 
floor space. The fully automatic, precision per- 
formance of the P&J 3U — especially when 
it's teamed up with P&J Tooling skillfully en- 
gineered for the job — reduces rejects and cuts 
tooling and operating overhead. A single 
operator easily handles a battery of these 
speedy Automatics, thereby effectively di- 


viding labor costs. May we estimate on your 
work? Simply send a sample part or prints — 
we'll do the rest. 


JOHNSTON CO, 


PAWTUCKET Ri 


of PRATT 


WHITNEY 


Company 
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You can't stump FED- 
ERAL HOLE GAGES. 
There's a model and size 
to answer your every 
hole gaging need — to 
give you complete, cost-cutting dimensional con 
trol. Write for a free demonstration of any of 
these efficient Federal Hole Gages. FEDERAL 
PRODUCTS CORPORATION, 1910 Eddy St., 
Providence 1, R. 1. 


wees FEDERAL MODEL 1201 SERIES 


Models 
1201 P-1 and 2 


Model 1201 Hole Gages 
are self-centralizing .. . 
Model they come in six sizes to 
1201 P-3 check any hole diameter 
from .500” to 12.665”. 


Models 
1201 P-4 and 6 


meee FEDERAL SMALL HOLE GAGES = 


Only Federal offers Dial In- 
dicator Hole Gages for 
checking holes as small as 
122”. 


Models 4 


1203 and 12 204“ 


— FEDERAL RETRACTABLE- 


CONTACT HOLE GAGES 


Model Especially useful for gag- 
165 a ing deep holes or recesses 
i and undercuts . . . fre- 
quently furnished with 
special contacts for gag- 
ing the pitch diameter of 
threaded holes. 


Model 
1243 


=a SHALLOW HOLES, DEEP HOLES === 


Gages to check every type of 
1.D. from very shallow counter- 


l 
bores to very deep holes Model 


with and without self-central- 167 P- 
izing contacts. 


260 


Largest manufacturer of indicating 
type gages . . . exclusively. 


USE READER SERVICE CARD; INDICATE A-10-78-1 


Inasmuch as we manuf 


Cams, 
tools for the trade we “ 


Dviously & 
on a production basis. As a 
offer: 
1. Superior type tools at low 


2. Practical design based upon ms 
years of experience 

3. Correct specifications which 
maximum service 

Your tool requirements in our hand 

your guarantee of better tools , 

great saving. 


PROMPT DELIVERIES 


Tool making with us is a routine my 
ter. Special equipment shille 
hands . plus know how, enable 

to fill orders in a minimum of te 


SERVICE 


Let us quote on your tool requiremen: 
You'll save money even as com 
pared with “home made” tools 

Standard circular form tools for 86 
and Davenport Machines carried » 
stock. Immediate delivery 


COMPLETE ENGINEERING 


GEORGE L DETTERBECK Incorporated. 1871 Clybown Ave. Cheage 


ENGINEERS TO AN INDUSTRY 


USE READER SERVICE CARD; INDICATE A-10-78-2 


RUTHMAN GUSHER 
MACHINE TOOL 
COOLANT PUMPS 


Split-second, copious coo 

simplified design, precisio! 
longer life make Ruthman 
Coolant Pumps your best bet for’ 
coolant pump that will help you spee¢ 
production on your metal « g 


chines. Write for our cata! 
> There's a type and model ushe! 
Pump to fit your needs. 


THE RUTHMAN MACHINE® RY (0. 


1810 READING ROAD, CINCINNAT 


USE READER SERVICE CARD: INDICATE A-10-78 
The Too 


GAGE ANY HOLE! 
CROSS SLIDE KMURL HO 
BURNISHING 
= 
J) 
HEDERAL 
78 


Vickers maximum pressure (relief) valves, pressure reducing valves, 
and sequence valves are constructed to limit maximum pressure 


adjustments 


within nominal working pressure range. Wires and 
seals can De used after final adjustment for locking. 


Vicker 
4 con- 


“ operated solenoid controlied, 2 and 3 position— 
type valves have oil- and water-tight solenoid encio- 


‘dividual solenoid jeads with terminals. 


FOR FURTHER 


INFORMATION 


PRESSURE CONTROL a 
Wicker: ICKERS pyREcTIONAL CONTROL VAIVES 


The 
Standards for Industrial Equipment” have 
definite benefits for both the user and builder of 


“Joint Industry Conference Hydraulics 


machine tools and many other kinds of equip- 
ment. As these standards are directed toward 
assuring uninterrupted production of the machine, 
safety of personnel and longer equipment life 
(all without stifling hydraulic development), 
Vickers are participating in the J.1.C. program. 

Shown at the left are representative Vickers 
Valves that comply with J.I.C. Standards. These 
valves embody proven design and construc- 


tion features that provide dependability, 


greater accessibility for maintenance, simplifi- 
cation of piping and reduced installation costs. 
For further information ask for Catalog 5000. 


ICKERS 


Incorporated SWEETS FILE 


He Pree RPORAT 


1416 OAKMAN BLVD. «+ DETROIT 32, MICH. 


Application Engines ing OF ices 
ATLANTA ¢« CHICAGO « CINCINNAT! « CLEVELAND ¢« DETROIT 
HOUSTON e LOS ANGELES (Metropoliten) « MILWAUKEE « NEW YORK 
(Metropoliten) ¢ PHILADELPHIA PITTSBURGH « ROCHESTER ROCK. 
FORD ST. LOUIS SEATTLE TULSA © WASHINGTON « WORCESTER 
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It isn't for sale. Yet its presence in the 
tool and die steel you use can mean 
definite increases in Output per grind, 


fewer hardening hazards, and less 


die failures 


This “alloy’’ originated in Carpenter 


Mills years ago. It was born in response 
to a wide demand for tool steels that 
guarantee unvarying uniformity, and 
dependability above the ordinary 
Actually, the fellows in the Mill call 
it an alloy made of Auman elements. 
and skill 
backed by exclusive quality controls 
and the 


Elements like patience, care, 


most modern equipment 


science can devise. 


As a result, users of Matched Tool and 
Die Steels will tell you it’s hard 


To get started now, just call Carpenter. Warehouse stocks in principal cities throughout the 


80 FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-10-80 The To 


The One “Alloy” That Has No hove dite 


realize the feeling of lence and 
you get with each te labele 
Carpenter’’—unless you try it. And 
the trying has been simplified beyond 
anything known. It starts with an Yy 
exclusive, proved method of selection . 
that reduces “cutting and trying’’— 
and follows-through with complete isk your 
working instructions and personal at 
assistance. Steel M 

The Carpenter Steel Company, 154 W. Bern St.. Reading. Pa 


Export Department: Woolworth Bldg. New York 7. N.Y.— ‘CARS 


(Carpenter 


MATCHED TOOL | MATCHED TOOL & DIE STEELS DIE | MATCHED TOOL & DIE STEELS 


—containing the one “alloy” that has no price (af 
ountry 


g net 
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. 
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Dies are a vital factor in television chassis 
production, handling Ve inch thick blanks of 
strip steel over 500 square inches in area. . 
and they 
Hundreds of hours of costly, painstaking die 


represent an important investment! 
work are required to produce each one 
Such an important investment must be pro- 


tected. That's why they built their dies in 


j 
aN 


a 
x 


PREC 


DIE SETS ... STANDARD AND SPECIAL 


— 


“Chicago $9, 2100 Leramie Avene + “Cleveland 14, 
eet. ‘Deyton 2, 90 Eost Monument Avenwe + “Detroit 146, 
end ove * “Grend Ropids, 113 Michigan Street, MW. “Lon 
37% eet “Les Angeles 54, Ducommun Metok & 
uth Alomeds Milwoukee 2, 1133 Gant Averwe 
West Chetten Avene « “Rochester 4. 16 Commerciel Si 


Danly precision makes every Danly Die 


Set a reliable base for the finest die work 
assures the greatest | sible protection 

for a big die investment. Precision closure 

protects die com] ents t e longer 


production runs. And they save time in 


the die shop, too, be ae the re 
ind true 

Standard Danly Die Sets are q f 
ivallable tron nwide n of 
completely stocked em} by hes 
Ji pl ne! i ‘ 
for the finest in di ‘ ‘ mor 


DANLY MACHINE “PECIALTIES, INC. 


2100 South Leramie Ave., Chicege 50, Illinois 


always specify Danly 

4 - - 
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MULTIPLE OPERATIONS PERFORME(, 


» FASTER... 
AT LOWER 


TRACK LINKS 


Here is rapid, low cost production 


track links used on “¢ aterpillar” tr 


= type Tractor. The BAKER 60-1 


| machine does the work faster 
cheaper... features twin pul! 


inder construction for smooth eves 
feeding of saddle. All units « 
be equipped with positive Stop a 
delayed reverse and two rates 
feed in one cycle. The machine 
electrically controlled 
the operator has to do is 
and unload the part and pu 
a button. BAKER mach: 
are highly flexible, can 
adapted to a wide range 
operations including sing 
or multiple spindle drill 
boring, reaming, counter! 
ing, hollow milling, 
chamfering. Write Bake 
about your specific 
problem. 


STATION *3 
(2) 2.20 

COUNTE® 2365 


Photo courtesy of Caterpillar Tractor @., 
Peoria, Il. 


46” DHA 
@ 
| ‘ 
j 
STATION je --@ \ stanon 
2250 COME (2) 
1500 (2) = 2) 2.303 
4 COUNT? 2) 


1040 & UNLOAD 


BAKER BROTHERS, INC., Toledo, Ohio 
DRILLING, “TAPPING, KEYSEATING and CONTOUR GRINDING MACHINES 


82 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-82 The To agis 
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INSIST ON BATH TAPS... PROFIT BY THEIR PLUS-PERFORMANCE 


ir sion cutting tools of the qual- dipped In a protective coating to 
t Bath (ground from the solid ) prevent chipping and rust. 

laps are worthy of the best possible Keep your Bath Taps conveniently 

hat’s why every Bath Tap stocked in the original containers 

cked for complete protection on your shelves. They'll be casy to 


st damage in shipment. identify and in perfect condition 


lard Bath Taps are indiy idually for instant use. 


“PLUG AND RING THREAD GAGES @® GROUND THREAD TAPS ®@ INTERNAL MICROMETERS 


CO. 


28 Grafton St., Worcester, Mass. 


FOR FURTHER INFORMATION. USE READER SERVICE CARE NDICATE A b a3 
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This is the 
Airfeedrill 
at work. 


Keller has made a new approach to the 
old problem of drilling holes. 


As a result of that approach, Keller has developed a new 
different hole-drilling tool—the AIRFEEDRILL. 


It employs a new technique that enables worker 
to drill precision holes faster . . . reduce rejects due to outsix 
ragged, or out-of-round holes. 


The story of this new drilling principle is told in a ne 
booklet called “THE HOLE STORY” —available free to thos 


responsible for hole-drilling operations. Send for your cof 


KELLER TOOL CO., Grand Haven, Michigan 


Please send me a copy of “THE HOLE STORY" booklet. 
Name 

Job Responsibility 

Company = 
Address 


City State 
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it kind of tough cutting furnished with Standard Tooth (regu 
igainst, you can't beat lar or wavy set) and Skip Tooth to 
ng, trouble-free serv cutting plastics, wood, aluminum, and 
oth-set and temper as other soft materials. All widths are 
th cutting. And longest now packed in handy 100° containers 
ssured by special heat and in coils of 400 or welded 
the back of the saw in exact machine-length. Get delivery 
nt stretch, weaving in from stock from your local Simonds 
icking of gullets Distributor ...call him today 


il-Cutting Band Saws are 


Get SIMONDS Metal-Cutting 
Band-Saws...and find out! 


How much cuttin 


ea can you Get 7 
— 


SIMONDS 


SAW AND STEEL CO.| 


FITCHBURG, MASS. 


FOR FURTHER INFORMATION. USE READER SERVICE CARD. INDICATE A & 


im Boston, Chicago, 
rancisco and Portland, Ore. 
ry in Montreal, Que. 
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no more GAMBLING on 


tool steel selection 


Since the first announcement, hundreds of tool stee 
users have received their CRUCIBLE TOOL STEEL = 
LEcTORS. The comments received indicate that this 
handy method of pu king the right tool steel right 
from the start is going over big. _ 
“Handiest selector ve ever seen” 
“No more gamb ling on tool steel selection” 
“You're right, the application should dictate 
the choice of the fete steel”... and many. many more 


favorable comments. 


You'll want your CRUCIBLE TOOL STEEL SELECTOR. It 
uses the only logical method of tool steel selection- 
begin with the application to pick the right steel! Ar 

the answer you get with one turn of the Selector dia 
will prove satisfactory in every case, for the cructBI 

TOOL STEEL SELECTOR covers 22 tool steels which fit 
98°. of all Tool Steel applic ations. ALL the tool steels 
on the Selector are in Warehouse Stock . . . that means 


when you get the answer, you can get the steel . . . fast! 


| [V3 actual size; Selector is in 3 colors] \ rite for your Selec tor today! We want you to have 
| it, because we know you've never seen anything that 
Here's how it works: Here's an example: approaches your tool steel problems so simply and 
To use the Selector, all you need know is the Application—Deep ; . , het ' 
characteristics that come with the job: type and drawing die for steel logical \. Just fill out the ‘ oupon and mall ct now 
Major Class — Metal CRUCIBLE STEEL COMPANY OF AMERICA, Chrysk 
and the condition of the equipment to be used. rerming Cold Building. Ni w York ein N. . 
FOUR STEPS—and you've got the right answer! Sub-Group — Special 
lL Move arrow to major class covering appli- Purpose 
cation —— a | Crucible Steel Company of America 
2. Select sub-group which best fits applica- Wear Resistance | Dept. T, Chrysler Building 
tion l New York 17, N. Y. 
3. Note major tool characteristics (under ar- Tool Steel—Airdi 150 | Gentlemen: 
row) and other characteristics in cut-outs One turn of the dial 7 
for each grade in sub-group Hees ti | Sure! | want my CRUCIBLE TOOL STEEL SELECT 
, i} ' 4. Select tool steel indicated And you’re sure you're | eas Title 
That's all there is to it! right!! | 
| Company 
| Street 
| City State 


‘TOOL STEELS 


Aine steelmaking 


your of 


Branch Offices and Warehouses: ATLANTA * BALTIMORE * BOSTON * BUFFALO * CHARLOTTE + CHICAGO * CINCINNATI * CLEVELAND * DENY! — 

HOUSTON, TEXAS * INDIANAPOLIS * LOS ANGELES + MILWAUKEE * NEWARK * NEW HAVEN * NEW YORK * PHILADELPHIA * PITTSBURGH © OY! 
ROCKFORD * SAN FRANCISCO * SEATTLE * SPRINGFIELD, MASS. * ST. LOUIS * SYRACUSE * TORONTO, ONT. + WASHINGTON, D 


86 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-86 The Tool nee! 
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first name in special purpose steels 


Grinding Costs 
CAN Be Cut 


NORTON “Know-How” 
Can Do It For You 


1. RESEARCH 


A staff of over 150 trained scientists 


and technicians constantly developing 
new abrasives and new bonds for 
lower grinding costs 


2. MANUFACTURING 


The largest and most modern grinding 
wheel plant in the world with its thou- 
sands of skilled workers 


3. ENGINEERING 


Abrasive engineers the country over 
—real experts who can come right 
into your plant and specify the most 
economical wheel for each of your 
rinding jobs 


better products to make other products better 


iW 
: 


2 the correct grinding whee 
on each job can give 


YOu 
minimum grinding costs. And right 
near you theres a Norton abrasive 
engineer who can see that you o« 
that correct wheel. He's an exned 
in wheel selection and he hes the 


most complete variety of whee 


in the industry to select from—* 
cluding the exclusive 32 ALUNDUs 
abrasive. Back of him, continual 
developing still better abrasive 
and bonds to do your grinding 


jobs even more economically, are 
the largest and best-equipped re 
search laboratories in the industry 


WHEN the correct wheels fo 


your jobs have been deter 
mined, they are handy to you—o 
the shelves of Norton distributor 
in over 225 cities of the United 
States. And these local stocks ore 
carefully selected to meet the 
particular needs of each individuo 
area. Back of these distributor 
stocks are the Norton branch wore 
houses in five important industric 
centers and the gigantic stock 
rooms at the mile-long Worcester 
plant. Serving foreign co 
are six Norton branch grinding 
wheel plants and scores of dis 
tributors in all principal cities. 


Wheel Engineering. PROGRESSIVE Run 
| 
4 = e 
Adequate Grinding Wheel Stocks... 


iy | A 
RAIN WITH VANAD#E or vidence of the groin 
refinement due solely to the vonod idit Th ner groin improves shock-resistonce, 


mokes response to heat-treatment 


= 
= 
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QUENCHING TEMP.F 1500 1550 1600 


e edge on oil-hardening, general-purpose Veteran toolmakers rely on BTR because it is safe- 
which contain no vanadium. We've got hardening . . . easy to machine and heat-treat 
{ that adding a little vanadium makes and because it has good resistance to wear 


lifference and shock issul low distortion in heat 


ratories have just concluded exhaustive treatment. It's useful in every toolroom for a wide 
h BTR was put through its paces along variety of tools a1 ies. BTR i: d by Bethlehem 
her top grades of oil-hardening tool steel. Tool Steel If you prefer, 
nducted on all steels to compare such write us at Bet 
machinability, ease of hardenability, 
wear and shock, both maximum and 
rdness and distortion in heat-treatment. 
test data show that BTR retains a finer 
more fool- 
t-treating; it’s less likely to develop cracks 
It has greater shock-resistance, too. BETHLEHEM STEEI 


tharacteristics are improved by the 


That's why we have included 
alloying element in BTR’s analysis for 


RAS O 


eBcthichem 


Est 


| 
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M & M solid blades are avail- 
able up to 20" diameter; segmental 
blades, up to 70°’ diameter. 


with Motch & Merryweather 
CUT-OFF SAW BLADES! 


You get high speeds and gratifying accuracy 
with M & M Triple-Chip Saw Blades. Square 
ends without burrs; no clogging of gullet, 
less strain per tooth, less heat, longer life, 
blades re-grindable, less cost per cut. Solid 
(smaller) blades can be furnished also in 
square tooth and plastic grinds. 
Ask for our Bulletin 200-T 
ach 

CLEVELAND 13, OHIO © 

AT YOUR COMMAND, - AN UNPARALLELED EXPERIENCE IN CIRCULAR SAWING 


USE READER SERVICE CARD; INDICATE A-10-90-1 


Snow Air-operated, Electrically 
Controlled Machines and Fixtures 


« Single Spindle Verticals « Two-Spindle 
Verticals « Two-Spindle Horizontals « Avto- 
matic Nut Tapping Machines «+ Drill Press 
Tap Heads « Automatic & Semi-Automatic 
Jigs & Fixtures 


Write for details 


SNOW MANUFACTURING COMPANY 

435 Eastern Ave. + Bellwood, Illinois 
(Chicago suburb) 

COC 


USE READER SERVICE CARD; INDICATE A-10-90-2 


STANDARD EQUIPMENT 


Monarch Precision SHAPLANE Radius Tools 


Five Models for 


LATHES, SHAPERS, PLANERS, BORING MILLS. 


RANGE “ Te 3” RADIUS (MODELS ALSO AVAILABLE FOR 
CONVEX CUTTING AND FOR RADII te 6” ON PLANERS, ETC.) 


Cc. B. TEETER 
Tool Room Specialties 


4470 Ockenweld Ave. 
Phone Drexel 3-357! 


Chicego 15, Il. 


USE READER SERVICE CARD; INDICATE A-10-90-3 


EVERYWHERE 


Van Keuren Measuring Wires are the ac ee. 
cepted standard equipment for making eee 
pitch diameter measurements of taps 
thread gages, precision threaded parts, 
hobs, worms, splines and gears. Reputable — 
manufacturers of ground taps and thread 
gages used for the production and accept — 
ance of threaded holes and nuts use Van 


Keuren Measuring Wires. You will seldom 
find them in error if you, too, have Var 
Keuren Measuring Wires. 


Catalog and Handbook No. 34 


This 208 page volume represents 2 years 


research sponsored by the Van Keuren Co 
Is presents for the first time in bistory 
imple and exact method of measuring screu 
snd worms with wires. 
It tells bow to measure gears, splines 
imvolute serrations. It is an accepted referen 
book for measuring problems and methods 


eu 174 Waltham St., Watertown Mou 


Light Wave Equipment e@ Light Wave Micrometen 
Gage Blocks @ Taper Insert Plug Cages @ Wire’ 
Piug Gages @ Measuring Wires @ Thread M 
Wires @ Gear Measuring System @ Shop Tranzix 6 
Carboloy Measuring Wires @ Carboloy Plus 


USE READER SERVICE CARD; INDICATE A 


CHAMPION 


Precision Expanding Mandrel 


Entirely new in principle, this positive drive, quick honae wort 

mandrel cuts handling time ... guarantees concen! 

eliminates arbor pressing and collecting 

Lower cost production is assured with faster work ere 

less tool cost. Arbor is built for heavy loads. Sleeve 

under and opens to 007” over nominal! size. Positiv © pre 
thon 


vents overstrain. Holds tolerances of le 
Standard sizes from 1/2 through 3 diameter, g 
1/16", fit your machine. Special sizes if required 


on request. 


The WESTERN Tool & Mfg. Co., Springfield, 0he 


USE READER SERVICE CARD: INDICATE A 
The Too 
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Mounting Width of Miller 
“Square Design” > 


Mounting Width of Average “Bolted” 
Circular Designed Cylinders 


Air and Hydraulic 
CYLINDERS... 


The SQUARE DESIGN of Miller Cylinders saves up to 25% o 
mounting space, permitting more cylinder power in the sam: 
space and easier, more convenient installation in “tight spots.’ 
Thus, in many cases, machines and equipment can be designec 
more compact and less costly by using Miller Cylinders. Hour: 
of drafting time can be saved — as only a few straight line: 
show any view on drawings. 


The illustration at upper left shows graphically how four Milles 
Cylinders can be mounted, bore for bore, in the same space 
required for three average “bolted” circular designed cylinders 
Some Miller bore sizes permit even greater space-savings. 


Other important standard features of all Miller Cylinders in. 
clude: solid steel heads, caps and mountings, hard chrome 
plated piston rods, dirt wiper seals, and other ‘‘quality” fea- 
tures as shown in illustrated bulletins sent FREE on request. 
Remember, too, that Miller Hydraulic Cylinders (2000-3000 
psi) meet the J. I. C. Hydraulic Standards. 


Write for illustrated cylinder bulletins A-105 and H-104 


OMPLETE MILLER CYUNDER LUNE ale ‘ aor 
PRESSURE HKYDRAUI NDEP 808 ‘ T 4" 

PSI HIGH PRESSURE HYDRA YLINDER OFFPATION 
MOUNTING STYLES AVAILABLE 


CLEVELAND — PITT 


SBURGH — PHILADELPHIA — DETROIT — YOU 


NGSTOWN — BOSTON 
HARTFORD —NEW YORK CITY — DAYTON— ST. PAUL— FORT WAYNE — INDIANAPOLIS 


and MILW AUKEE -— NASHVILLE — SEATTLE — LOS ANGELES — SAN FRANCISCO — BALTIMORE 


vice from coast to coast 


LOUIS ond OTHER AREA 


—Ck © U 3 

\ 

| 

"1 to Yc 

or 

jin came space 

Sc 

| space problems 

rs of a 

Lafting MILLER MOTOR COMPANY 

)hio x 1025-27 N. KEDZIE AVENUE, CHICAGO 18, ILLINOIS : 


—, 
FOR COOLANTs 
AND LUBRICANTs 


GUARANTEED 
PERFORMANCE 


Detroit Reamer & Tool Co. has 
specialized in the design and 


MODELS 
To 


CHOOSE FROM 
manufacture of special cutting 


tools of H.S.S. and carbide for PIONEER PUMP & MANUFACTURING C0. 


12 years. This experience quali- 19645 JOHN R STREET 7 DETROIT 3, MICHIGAN 


fies them to help you with the USE READER SERVICE CARD: INDICATE A-10-92-3 


design of special cutting tools that are ED iq 


guaranteed by Detroit Reamer to give speci- 


Ball Bearing—High Speed—Tungsten Carbide 
IN STOCK or to SPECIFICATIONS 


fied performance. In addition, their shop 
facilities are geared for the making of 
specials’ and that means lower costs to 


you . positive assurance for you of de- 


pendable cutting tools at lowest cost. Have 
or 


CARBIDE our engineers look over your cutting tool 
TIPPED problems or quote on your own designs. 


CENTER Speciclicts Since 


DETROIT REAMER « TOOL CO. 


Mfrs. of Special High Speed Cutting Tools 
COMPANY 558 
2830 East 7 Mile Rd. Detroit 34, Michigan 


USE READER SERVICE CARD: INDICATE A-10-92-1 


lranistan, Bridgeport, Conn 
USE READER SERVICE CARD; INDICATE A-10-92-4 


HOW TO MAKE 
SET-UPS 


| FOR LOW cost 
| AND BIG RESULTS 


Feed Your Presses With 


LITTELL 


STYLE AUTOMATIC 


ROLL FEED 


POR SPEED... With Style auto- | | 
| matic feeding your press can easily pro | | 


duce 9,000 stampings an hour at 200 
strokes per minute, or 4,600 stampings an 
hour at 100 strokes per minute 


FOR VERSATILITY ... Style “M" feeds N | | 
left to right, right to left and front to back \ \ a 
Feed direction can be reversed by simply 
reversing clutch. Feed lengths per stroke ‘8 a; 
ore 0 to 4%" with standard gears and \ NN 
0 to 84" with compound gears. , 


it feeds coil stock up to 8” wide ond u with hardened and ground feeding rolls 
to .055° thick (17 patted , - ond the other quality features that have 13574 Auburn Avenue Detroit 23, Mich 


made Littell Roll Feeds accurate and dur- 
POR SAFETY... Style “M" automatic obie since 1918. 
feeding keeps hands and fingers 
from danger, prevents costly accidents. FOR ECONOMY... Style “M” brings 
you @ big saving in price. It gives your 
presses the lowest insurance rate. It cuts 
your cost per stamping by multiplying 
press output. 


WRITE FOR CATALOG 


ROLL FEEDS © DIAL FEEDS » STRAIGHTENING 
MACHINES © REELS © AIR BLAST VALVES: 


4201 N. RAVENSWOOD AVE. * CHICAGO 13, ILL. 
USE READER SERVICE CARD; INDICATE A-10-92-2 USE READER SERVICE CARD; INDICATE A-| 
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fectal CUTTING TOOLS 
| | 400 \ 
oat 
| 
LATHES: 
| 
CENTERS 
f. 
THE READY TOOL C0. 
| 
| Set-ups for tapping 
| | made more quickly by using 
the Ziegler Holder a 
| ‘ ™ leading industries 
| 
\LITTELL FLOATING HOLDER 


Tempering Furnace 


Write for your copy of 
How To Plan Your Toolroom 
Heat Treating Department”. 


ERG ENGINEERING COMPANY 


\\ 


4 
— 
4 


| 
ha 


Hardening Furfince 


Be Sure to see our 
exhibit—BOOTH 1204 


Nationa! Metal Congress 
Amphitheatre, Chicago 
October 23 to 27, 1950 


for ite pene ad dtes! 


For the precise hardening and tempering 

of expensive tools and dies specify 

Lindberg Hardening and Vempering Furnances. | 
FOR HARDENING - eliminate finishing due 

to scale and decarb with simple accurate 
atmosphere control. 

FOR TEMPERING — obtain the exact “Rockwell 
Hardness” needed for the ultimate 

performance from your tools and dies. 


451i Hubbard Street, Chicago 12, Hlinors 


\ 
an 
T 
a, 
~~, = 
FUR 
FOR FURTHER INFORMATION READER SERVICE CAR ATE A 


More Production 
with Less Operator Fatigue | 


CATALOG 
941 
Available 


PROPOSAL L-1500—A larger 
to head. The part is pushed in 
motion of head drops the part « 


A large casting is handled with 
ease on a standard jig 


13330 Foley Telephone WE 3-1522 


REPRESENTED BY 


SYRACUSE HOUSTON 


Arthur Irvine Engineering Sales Co PHILADELPHIA 
CLEVELAND CHICAGO Morgan Tool Equipment Co 
Production Tool Co Ernie Johnson 


LOS ANGELES 
Technical Broaching Co 


MILWAUKEE 
Geo. M. Wolff Co 


PITTSBURGH 
Tool Engineer Products 


L H type fixtu 


SWARTZ TOOL PRODUCTS Co. INC. 


SWARTZ LH Application 


n ra t 


uf cat torm 


Detroit, Michigan 


NEW ORLEANS TOLEDC 
Engineering Sales Co 
W. Pratt CANA 
BOSTON Firth Brown 


A. R. Shevlin G Co 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


Acme Offers 
Complete Facilities for 


PRECISION 
GRINDING 


SERVICE... LOW COST 


— 


INTERNAL | 
AL Acme is equipped to handle all 
@ EXTERN types of precision grinding. Ex- 
cRUSH FO pert craftsmen, using newest 
Es methods and modern equipment, 
@ CENTERL will do the job for you faster, 
awit better, more economically.Acme 
E also offers a flat lapping service 
SURF AC that can finish surfaces to within 
millionths. Write for details. 


lin, 


~ Aone Qndustrial ompany 


Makers of Standardized Jig & Fixture Bushings 
208 N. LAFLIN STREET @ CHICAGO 7, ILLINOIS 


“THE SERVICE SHOP TO INDUSTRY FOR MORE THAN 25 YEARS 
READER SERVICE CARD; 


} 


USE 


INDICATE A-10-94-2 


INDICATE A-} 


0-94-1 


WILCARBO 
Heavy Duty Pack Hardening 
COMPOUND 


—adds to steel parts the thickest case 
and the most notable tensile streng® 
increase, with improved ductil!' 


FAR beyond ANY other process. 


—Like HI-SPEED-IT STEEL 
ENING COMPOUND 
and impact tools, 


GUARANTEED. 


tees 
Culu 


for 


results cr 


Like Wilson’s famed Carbo: 
"TJ" for steel recarburizing. “ 
versally preferred, they ° 


YEARS AHEAD. 


Factory demonstrations 


arranged upon request 


ILSON CARBON 


COMPANY. INCORPO 
660 East 42nd Street New York 17 
USE READER SERVICE CAREC ATE A 
Th To 
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or work 
and workers 


may suffer 


How are your presses, shears, brakes 
and similar machines operated? 
With clumsy, hard-to-push foot pedals? 

You'll never beat the Three O'Clock 
Let-down that way, and the consequences 


may be more serious than you think 


extre Ak abo ee i 
Aw S ale 
Sale 
He 
ec eel Tresne 
pit | 


You can get MORE WORK and SAFER OPERATIOF 
, from old (or new) Presses 


+ A. SCHRADER'S SON, 498 Vanderbilt Ave. 
Br kiyn 17. 


Division es y Monufacturing my ny neore tec 


FURTHER INFORMATION. USE READER SERVICE CARD NDICATE A 


More Work, Less Spoilage 
with Foot Press Controls 


Schroeder Foot Press Controls 
eliminate fatigue, merecse pro- 
duction. There's less spolloge be- 
couse there is uniform pressure in 
eoch stroke. Use hand-operated 
set shown for moximum sofety. 
Also complete sets for foot of com- 
bined hand-ond-foot operation. 


Schrader Shear Control 


Eliminctes aowkword ond tiring 
foot leverage. One man can now 
position the work and work the 
shear. Extre force enables one 
mon to shear heavier gouge met- 
ols. Pedol is portable 


> 
— ell 
we 
P 


Eject Heavy Parts with New 
Schrader Cylinder Knockout Set 


This new set was designed to eject 
ports too heavy to be removed 

by cir blast. Timed to eject 

work with each cycle of 
the press. 


Air Cylinders 
Opereting Volves 
Press & Sheer Controls 
Air Election Sets 

Blow Guns 


Air Line Coupters 

Air Hose & Fittings 

Hose Reels 

Hydraulic Geuges 

Pressure Reguletors 
& Oilers 

Air Strainers 

Unifiere Tube Fittings 


- 
— 

| 
j 
\ 
i & 
| 
igs 

~ 
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| 
| 
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a 
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pensive, Sets | 
Controls mav a obtained plete sets tor foot 
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FASTER METHOD 
OF DRILLING 
CROSS -HOLES 


‘Ty HIS simple set-up for drilling cross-holes 
is an example of one of many ways in 


which Govro-Nelson Automatic Drilling Units 
are being employed to speed up production 
and reduce production costs. 


Designed for drilling cross-holes in 7 different 
sizes of fishing tackle swivels, the set-up of 
2 Drilling Units, which operate simultane- 
ously, makes possible an output of up to 
1000 pieces per hour. The part is clamped 
and ejected automatically. 


With slight changes, this inexpensive set-up 
is readily adaptable to drilling cross-holes 
in other parts of varying sizes and shapes, 


If you have similar drilling operations, and 
would like to speed up your production rate, 
send samples and part prints and we shall 


be pleased to recommend the 
WRITE FOR 


proper Automatic Units or Literal, 


quote on a complete set-up. 


GOVRO - NELSON CO. 
Machinis 

& MICH 


FOR FURTHER INFORMATION. USE READER SERVICE CARD. INDICATE ~ A-10-96-1 


Yew Possibilities \N GRINDING TUNGSTEN CARBIDE 


New, but proven, 

Visual-Grind combines 
the image, profile and templet techniques 
in one machine, greatly broadening the \ 
scope of contour grinding Carbide tung- 
sten work-pieces, heretofore most diffi- 
cult, are easily handled. The image tech- 
nique readily grinds work-pieces whose 
shank diameters are larger than the con- 
tour ends. The templet method handles 
jobs too large to magnify on the screen 
New possibilities...enormous savings 
extreme accuracy! 


image Grinding 


Profile Grinding 


Templet Grinding 


THE CLEVELAND GRINDING MACHINE CO. 


CLEVELAND 3, OHIO 


{sk for Bulletin E-10 


6514-E ST. CLAIR AVENUE 


USE READER SERVICE CARD. INDICATE A-10-96-2 
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CUTTING 
TOOLS 


High Speed Steel and 
Cemented Carbide Tipped 


‘BETTER” if it's made by FULLER! 


FULLER TOOL Z 


TOOLS + PRECISION MA 


clephone LINCOLN 2 2-5600 
USE READER ne CATE A 


SERVICE CARD 
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NUT INSERTED DISCS 


for 
VERSATILE GRINDING WITH ECONOMY 


Maximum grinding contact! That’s why Simonds Abrasive Company 
discs give fast, economical production. The side of the disc is used 
— grinds large areas quicker. Only usable abrasive charged for 
Less machine wear discs give better balance, reduced vibration 


ess overhang on shaft and bearings. 


de Use these versatile production tools on small parts or large areas 
up to 300 sq. ins. . . . for grinding metals, ceramics and other ma- 
terials... for surfacing, sharpening, squaring, snagging. 


Simonds distributor can supply you with discs specially made 
Manchett, Gardner Besly and similar disc grinders. Let's send 
his name together with details on grinding wheels for every 


e, and intormation on our f ne of abrasive grains. Write. 


: 
@ a - 
4 
d 
# 
“4B 
Ay 
4 
N “ SAW AND STEE He RG MA NOC ss re us ‘ 
ANADA SAW MONTREAL. QUE AN SiIMONDS ANADA 
FOR FURTHER INFORMATION —E READER SERVICE CAR S ATE A : 
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An Important 
Announcement for 
INDUSTRY 
and SCIENCE 


CARL ZEISS, 
JENA 


IS AGAIN READY TO SERVE YOU 


The world-renowned Carl] Zeiss optical instru- 
ment works in Jena are now in full production 
with a wide range of industrial instruments for 
American needs Although it has been some 
years since regular shipments of Car] Zeiss prod- 
ucts have been received here, the reputation 
of this great name has never ceased to grow 


A complete industrial instrument line is avail- 
able through the Ercona Corporation in New 
York to satisfy your particular requirements. 
Please write us today, outlining your needs, and 
we shall send you full information promptly, 
including quotations and delivery dates. 


CARL ZEISS 


JENA 

Shop and Toolmakers’ Microscopes 

Universal Measuring Microscopes 

Optimeters and Ultra-Optimeters 

Optical Protractors 

Optical Dividing Heads 

Abbe Vertical and Universal Metroscopes 

Finish Testers 

Optical Parallels and Flats 

Indicating Micrometers 

Dial Gauges 

Orthotests 

and other precision measuring instruments 
for the Metal Working Industry 


Scientific Instrument Division 


ERCONA CORPORATION 
527 Fifth Avenue, New York 17, N. Y. 


Exclusive American Agency for Carl Zeiss, Jena, Instruments 
USE READER SERVICE CARD; INDICATE A-10-98-1 
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TOOL STEEL 


olumbia| 


TOOL STEEL 
PROGRESS— 
Users are again express” 


overwhelming 3PP 
of “Columbia t°° 


steels. 
ain we pledge 
standards to meet 


this approval. 


USE READER SERVICE CARD; INDICATE A 


A REAL OPPORTUNITY 


To Own a Profitable Business 


If vour city does not already possess a resident ACM 
Die Design Engineerin 
man to start a profitable business i ) ' | 
tem is the only one of its kind in « tence. 7 
training offered 


containing stamping and other met 


ACME, with s 


lish a complete, modert 

making it a success. It 

text books, proved 

space required, ind fu niormat ] 
is also available to estal 

sire to add tool and die design t 

the start vou will receive benefit from ACMI 


ing for students 


| 

| 

| ACME SCHOOL OF DIE DESIGN ENGINEERING 
Department 2, 129 West Colfax Avenue, South Bend | diane 
| Send particulars on ACME Schoo! franchise 

| 

| Name Add 

| City Zone Stot 


USE READER SERVICE CARD: INDICATE A 


Th To 


| 
| 
3 
COLUMBIA TOOL STEEL COMPANY 
| 
| 
| 
| | 
| WRITE 
/ Die TODAY! 
| 
| 
| 
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for BEST RESULTS in cutting the new 
| HIGH HEAT RESISTANT ALLOYS 


te 


MO-MAX COBALT TOOL BITS 


Where the going is rough, MO-MAX Cobalt High 


— Speed Ground Tool Bits often give results that cannot be 


‘ 
* 
€ 
4 


matched by other tool bits. } The new high heat resist- 
ant alloys are a case in point. Few if any metals are as 
dificult to machine ... vet, in many of these materials, 
test after test has demonstrated that MO-MAX 
Cobalt will do the job successfully. & If you have a 
problem in machining these or other types of ferrous 
and non-ferrous alloys, a C@eeland Service Repre- 
sentative will be glad to give you helpful suggestions, 


Contact our nearest Stockroom, or... 


Telephone Your Industrial Supply Distributor 


THE CLEVELAND TWIST DRILL CO. 
1242 East 49th Street ° Cleveland 14, Ohio 


Stockrooms: New York 7 + Detroit 2 + Chicoge 6 + Dalles 1 + Som Framcisce 5 + Los Angeles $8 
P. Barrws, itd, Londen W. 3. England 


ASK YOUR INDUSTRIAL SUPPLY DISTRIBUTOR FOR THESE AND OTHER Cleceland TOOLS 
1 F\FI Bb airy 
\ 
\ DISTRIBUTORS EVERYWHERE 
i \ ore ready to serve you! 


FOR FURTHER INFORMATION USE READER SERVICE CARD NDICATE A 
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Four new opportunities for you to 
lower costs in precision machining 


Versa-Mil Power Unit 
6” travel on posts 

+3 Morse taper 

6” x 6%” base 


Weight: 89 lbs. with 


% hp. AC motor 
104 lbs. with % hp. Af 


With a Versa-Mil mounted on your machine tool, yoy 
can now handle almost any precision job... wit 
savings in handling, preparation and set-up time that 


provide significant shop economies 


Versa-Mil helps cut costs in milling keyways, faces 
MILLING KEYWAY: Milling %” x %” keyway in cold rolled shafting at splines, gears, threads . ..in drilling, reaming, boring 
rate of I” per min. 3° cutter at 98 rpm. 30° swing. lathe, % hp. motor and routing .. . in all kinds of external and internd 
grinding on cylindrical, taper and flat surfaces. lt 


points the way to new profits in— 


(1) PRODUCTION: Combining with lathes, planers, boring 
mills, horizontal millers and vertical turret lathes « 
fixtures to make special-purpose tools. 


(2) HEAVY MACHINING: Reducing handling, preparation and 


set-up time. 


tool taken to the work instead of bringing the wor 
to the shop. Saves disassembly, transportation and 


down-time. 
OFF CENTER BORING AND DRILLING: Complete machining of coupling 


flange of propeller tail shaft without removing work from the lathe (4) SMALL SHOPS: Taking the plac £ costly machine ted 
< - Ss ac 1¢ 


Time saved —65% 


We'd like to tell you more of the substantial contribe 
tion Versa-Mil can make to lowering your machining 
costs. Please write for further information. It wi 
merit your careful consideration. 


VERSA-MIL COMPANY 
30 Church Street, New York 7, N.Y. 


USERS OF VERSA-MIL read like the “blue book” of industry. Note ® 


number of units now serving these companies 

American Can Co....3 Phelps Dodge Copper Products Corp a 

General Electric Co....14 Fairchild Engine & Airplane Corp. 

International Harvester Co....3 Standard Oil Co. of New Jersey..." 
GRINDING BEARING SEAT AND SHOULDER: Cylindrical and rotary sur- New York Central Railroad...6 Westinghouse Electric Corp : ‘ 
face grinding in one set-up with 4” x 144” cup wheel. Otis Elevator Co....2 Wright Aeronautical Corp 


The Tool for Precision Milling, 
Drilling and Grinding 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-10 
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| (3) PLANT MAINTENANCE: Serving as a portable mad 4 
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PINDLES 


You can add to the flexibility of your surface grinders, 
and perhaps save the cost of another machine, with 
Ex-Cell-O spindle equipment. For instance the large 
photo at left shows an inbuilt motor spindle thet 
swivels vertically. It makes a standard surface grinder 
suitable for sharpening cutters and broaches. A 
mounting member extends through bore in column 
that ordinarily houses the standard horizontal spindle. 


The Ex-Cell-O High Speed Attachment also adds to the 
flexibility of surface grinders. This attachment mounts 
on the standard horizontal spindle or spindle bracket. 
The standard surface grinding wheel is replaced by a 
pulley that, through a flat belt, drives the high speed 
spindle at 18,000 rpm. Thus, small wheels can be 
driven at an efficient speed for grinding small 
shoulders, slots and other hard-to-reach places. 


For rigid, smooth-running spindles that require no 
further lubrication or adjustment, and produce fine 
work day after day, contact your Ex-Cell-O representa- 
tive or write to Ex-Cell-O Corporation in Detroit. 


Send today for Ex-Cell-O's free Precision Grinding 
Spindle Catalog, Number 25962. No obligation, of 
course. Just use your company letterhead. 


(-CELL-O 


sunracs 
PRECISIONS 
EX-CELLO 
o 
oring 
CS Of 
: 
q 
t wil ~ Wh 
ORPORATION 


— Sime 1888 


TO BRING YOU THE FINEST 


PRECISION DIAMOND TOOLS AND PRODUCTS 
IN THE WORLD 


ORGANIZED 1 SINGLE-POINT TOOLS are efficient for most grinding jobs. The STA 
KOOL Holder prolongs tool life and cuts costs. 
FOR SERVICE 


2 CHISEL-EDGE TOOLS tor form and radius dressing. Clearance, rake 


J. K. SMIT & SONS, Inc hook and shear angle are figured for every job. 
Murray Hill, New Jersey 
). K. SMIT & SONS. Inc 3 READY-SET TOOLS contain selected, elongated stones. Holder permits 
“40 North Main Street setting to be ground away without danger. 
208 Professional Building 
West Hartford 7. Conn, 4 SMITITE TOOLS contain a number of small, whole diamonds, permitting 
J. K. SMIT & SONS, Inc complete consumption of stones. 
F CANADA T 
os cae hy 5 1C-35 TOOLS contain small, whole notural diamonds, set in tungsten 
Toronto, Ontario, Canada carbide. By frequent turning to maintain sharpness, this tool can be 
J. K. SMIT & SONS used until the entire impregnated portion is consumed 
OF MICHIGAN. Inc 
6400 Tireman Avenue & SHAPED DIAMOND TOOLS for turning or boring to high finish and 
Detroit 4, Michigan close tolerances. Have many applications in automotive, aviation ond 
J. K. SMIT & SONS, Inc general industrial fields 
41 West Fairview Avenue 
Dayton 5, Ohio 7 DRESSOMETER—A device which turns the diamond 22% degrees by 
J. K. SMIT & SONS, Inc. actuating a plunger with each complete poss across the face of the 
1707 Law and Finance Bidg. wheel, thus maintaining a constantly sharp diamond. Result, longer 


Pittsburgh 19, Pa 

J. K. SMIT & SONS, Inc. 

1074 West Silver Spring Road 
Milwaukee 9, Wisconsin 8 MIRRA-LAP DIAMOND COMPOUND—A time-saving, economical dia 
J. K. SMIT & SONS, Inc mond compound for cutting, lapping, polishing high-speed steel and 


814 M&M Building 
Heuston 2. Tones carbide products. 


J. K. SMIT & SONS, Inc 9 HARDHED DIAMOND CORE BITS set with select®?d, small diamonds 


800 Davis Street Assure lowest diamond cost per foot of drilling, in all geologica 
Evanston 5, Illinois 1] 

| formations. 

| 


diamond life, improved wheel surface, more pieces per dressing. Guor 
anteed dollar savings 


AGENTS AND DISTRIBUTORS 10 SECOMET WHEELS for finish grinding tungsten carbide tools ond a 


c w CROSSEN carbide products also glass, ceramics, quartz 
Kahl Building, 326 West 3rd St. || MIRA-BUFF DIAMOND WHEELS—tlatest development for rapid finishing 
Davenport, lowa 


of steel molds and dies, tools, and carbide products. Flexible bonded 
DARLING ABRASIVE & TOOL CO. 


315 Sixth Street diamond particles enable the wheel to follow mold contours rapidly and 
San Francisco 3, California finish all surfaces economically. 
a roc. Sarrey 12 DIAMOND DRILLS FOR GLASS, CERAMIC, ETC.—Used for drilling glass 
Camden, New Jersey natural and fused quartz, porcelain, pottery, chino and other vitreous ee 
THE GEOFFROY COMPANY materials. High production, uniform hole sizes. Economical operation 


Post Office Box No 67 
Capitol Hill Station 


’ Denver 6 Colorado 
GALVIN MACHINERY SALES SPECIFICATIONS J. K. SMIT & SONS, Inc. Murray Hill, New Jersey U. 3. A 
1S0!-', Main Street 
Buffalo 8. New York 
JAMES O. HORNE Please send me complete data concerning the following precision 
16 Main Street 
Diamond tools and products: 
INDUSTRIAL SALES & SERVICE CO. = 1912 
859 South Fellows Street LJ 2 3 LJ 6 7 Q 9 10 14 
South Bend Indiana 
MACHINISTS’ TOOL & SUPPLY CO 
3690 Santa Fe Avenue ssc 
Los Angeles !!, California 
PEDRO MARTIN COMPANY 
Apartado (P. O. Box) No. 544 
Mexico City. Mexico STREET 
OLIVER-INGALLS ASSOCIATES CLP 
1836 Euclid Avenue CITY ZON 
Cleveland 5. Ohio THIS FORM 
CHARLES W STONE CO aug 
Awe WITH A BRIEF STATE 
Minneapolis 2. Minnesota DESCRIPTION OF 
POSITION — 
YOUR SPECIFIC PROBLEM | !NOIVIDUAL 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-102 
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SH OUR WEST COAST PLANT 
0 STANOARDIZE ON CUTTING 
“oS. IT SURE HAS SAVED US MONEY 
\ SPEEDED PRODUCTION HERE 


WHY NOT BOSS? STANDARD SHIELD BRAND 
MOOLS ARE AVAILABLE COAST TO COAST THEY 
HAVE A NEW SAN FRANCISCO BRANCH. 


2ARD means 


time and cost savings that can be realized in your 


ing Standard Shield Brand Tools 


Complete Service Stoek—that saves your time. Over 10,000 


| 
lin k—supplied by warehouses in principal ities 
t. Solves your purch ising proble 

Foremost Quality —that reduces your costs—because of un- 


and workmanship. 


Reliable Performance speeds your production Prove 
. 1 Br nd Pools h ve been specified and used in every 

on 

| | Supply Distributor for prompt, accurate 


DARD |OOL (0. CLEVELAND 4, OHIO Ss 


New York Detroit Chicago San Francisco 
'HESTANDARD LINE: Drils Reamers Taps Dies Milling Cutters End Mills Hobs Counterbores Specia/ Tools 


FOR FURTHER INFORMATION USE READER SERVICE CARD NO ATE A 


103 


C 
pp 
Ak 
| 


PARKER - MAJESTIC 


THREE DING ADVAN 


ARKER-MAJESTIC OSCMLA 


positio: 


mp. sy Majestic Tool & Mfg. A 


DETROIT 7, MICHIGAN 


104 


— 
| wom PRECISION MACHINES | 
PARKER-MAJESTICE 
CRINDER 
| 
| 1. Positive Mechanical ration. 
2. From O” to 3” smoot travel. 
3. Rapid and accurate tablgaiyamaeee in any desire ZZ | 
This oscillator is optional eq . on olf mode!: i 
of Parker-Majestic Internal or Grinders. 
INC. 4 
FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A 4 


Bausch & Lomb 
MAGNIFIERS 


Automatic Chucking Machines! 


fine toolmakers everywhere is 


the | tion of the instruments they 


work h. A Bausch & Lomb glass as- 
sures o! unsurpassed excellence in 
lesig ) material and workmanship. 


. $1.05 to $12.00 


ADER SERVICE CARE NDICATE A : 4 


You need a Baird Automatic Chocking Machine im gour shop 
ate EB if you have turn vat mast be done profitably. 4 
© That's been a fact « the turn of the century! 1 
WATERIALS You need a Be he one machine that you om 
wATION OF depend upx he to gineer and shop superin- 
coms! \WETI tendent alike bev its ed and accuracy, 
gk AN TOMAT! 
The machi sted hows why! Here facing, 
turning and | r blank mbined in one operation. » 
The tolerances was herd but Baird 
n Chicago Automatic maintained aceuracy and ~w production per hour records. 5 
Rivet Setrers trom 1 to 4 
tubular or split rivets are Here the special | , ealure election of spindle speed 
nserrec ne linct 
fed, 1 ed and cli ed for each Ligh spindle speeds wer 
with ich Operating pedal ; 
be used to p e fine sccurete surfaces demanded. 


release Adjustment on 


some models permits hand 


g different Sizes of rivets 
Rive gz machine also 
rdaptable tor eyelets, grom. 


mets Or drive screws Write us for complete 
specifications of the 
many Beird Au- 
tomatic Chuck - 
ing Machines. 


FREE Fastening Analysis 
Your output may be increased and 
cost reduced if youinvestigate. Send 


sample assembly and blue print. 


& MACHINE CO. ‘THE MACHINE 
COMPANY, CONN. 


and Split Rivets In All Rivet Metals 


are turned with accuracy 
t by the Mak >rs of | and speed on al a . 
PRECISIC OPTICAL INSTRUMENTS | 
8. F Pocket Magnifiers .$1.70 to $3.75 / “y a ~~ | ; 
D. Hosting’s Pocket Magnifier......$12.00 j ig 
Pocket Magnifier with case... $1.00 
3AUSCH & LOMB 
a 
EADER SERVICE CARD NDICATE A . 


PRODUCT 


for 


® increased production 
® greater versatility 


® wider ranqe of work 
@® LOWER COSTS 


Here’s an all-hydraulic controlled tracer with a 
DUAL PURPOSE .. . for tracing from round or 
flat template and regular lathe work with unlimited 
range for both. 


Note how simple: just position one lever on clutch 
and brake unit to engage or disengage the tracer 

. that’s all. No loss of time, no extra space, 
no parts to bother with, no extra expense for a 
single-purpose tool. 


ABSOLUTELY SAME PRECISION ACCURACY AS 
WITH ALL SIDNEY PRODUCTS. Changes in con- 
tour of the master piece are transmitted through 
the ultra-sensitive tracer valve as magically as if by 
an “electric eye’’ . . . even sharp shoulders are 
faced to amazingly close limits. 


ADD the Sidney Fluid Tracer to any Sidney Model 32 


Lethe. You'll enjoy the savings and efficiency of 
THE FINEST TURNING TOOL 
EVER PRODUCED 
Please write for detailed literature or contact 


nearest Sidney representative 


AMAZING SAVINGS THROUGH 


SIDNEY TURNING TIME 


Normal Turning | 
+ hrs 

SIDNEY 

TIME 

4 38 min 


hrs. 551 


TURNI 


Ld46 


- 


Normal Turning ! 


25 min 


SIDNEY TURN? 


+ 


2 min. 51 se 


YOU 


SIDNEY MACHINE TOOL COMPANY 


BUILDERS OF PRECISION MACHINERY 


FOR FURTHER INFORMATION. USE READER SERVICE CARD 


INDICATE A-10-106 


4 SIDNEY 
| 
| 
| 
| 
| 
2? min. 29 se 
SIDNEY, 0 10 
106 
The To 


YOu the 


AND USING LESS TOOLS 


d Cad 


ME OF YOUR COMPETITORS ARE USING 


AND GETTING UP TO 400% GREATER MACHINE SPEEDS 


‘gi 


fuusot 


AND IMPROVING THEIR EMPLOYEE RELATIONS 


DRILLING AND TAPPING 


1s [his lez 
10 » ON GALLONS OF MORRIS SPECIAL ROTARY DRILI 
\ 
SO: LUTION PROVE fat Lusol 1 
lite ewer cool cl sw Rey 
 ODUCTION STOR R 
Dr 
Ww never foun c MORE EVIDENCE 
Lus solu willing Ck he 
3 \ ny nd 
MACHINING 
WOULD THESE SAVING: 
1 ne 
pr ction INTEREST 
YOUR MANAGEMENT? 
ASED ON A NEW CONCEPT 
BROACHING 
ble MILLING 
COLONIAL VERTICAL BROACH 
M 10 Steel | 
if > we () 
() ( \ 
USOL 1S GOOD EMPLOYEE 
RELATIONS GRINDING OPERATIONS ; 
a mild BORING 
rk with their MATTISON SURFACE GRINDER 
Mer 
skin 
¢ 


Booth 2225 National Metal Congress & Exposition 


CASE You CAN’ T AFFORD TO 


F. E. ANDERSON COMPANY 
224 Brownstone Ave., Portland, Conn 
f Please send me story material or 
Con 
Adc 


FOR FURTHER INFORMATION — READER SERVICE 


| 
/ 
CARD INDICATE A 
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MACHINE oF tne MONT 


PREPARED BY THE SENECA FALLS MACHINE Pia “THE Qo-owingy PEOPLE” stneca FALLS, ney, 


SPECIAL MILLING ATTACHMENT 
ON So-swincy IMP CONTOUR 
MILLS PLASTIC CAMS 


BASS woes Close-up view, with chip 


shield removed, showing 
| work in 


Problem: Vo tinish machine constant diameter cams of 
molded plastic material on a mass production basis. Two 
conditions had a direet bearing on the machining method 
employed on this job: (a) avery smooth finish was required 
and the eam contour had to be accurate within very close 
tolerances; (b) the shape of the cam made turning imprac- 


tical. Consequently, a milling operation was decided upon. 


Solution: Vhe Lo-Swing IMP Lathe selected for this job 
was equipped with a special Milling Attachment, the move- 
ment of which is controlled by a master cam fitted to the 
outside of a compensating three-jaw chuck mounted on a 
low speed revolying headstock spindle. The work piece is 
carried on a centering plug fitted to the chuck body and 
driven by the compensating jaws, thus assuring accuracy 
between the bore of the part and the profile of the cam. 
The machine evele is completely automatic. The operator 
places the work in the air operated chuck and throws the 
starting lever. The headstock spindle starts to revolve: 
the milling cutter automatically advances to cutting posi- 
tion and the work piece is machined. At the end of the 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


PRODUCTION COSTS ARE LOWER WITH So-sivit 


Lo-swing IMP 
equipped with 
Special Milling 
{ttachment. 
Chip shield 


removed 


evele, the milling cutter is automatically retract 
starting position and the machine stops, ready ' 
ing and reloading. Contact between the master 
the cam follower roll on the milling attachmer* 


maintained by spring tension. 


Seneca Falls engineers welcome inquirie- invols 


eult and unusual machining problems. 


| 
| | | = 
| 
> 
inp 
| 
| 
| 


The A. V. Roe Company at Malton, Ontario, find Universal 
Boring Machines, which are now built by The Bullard Company, 
ideal for varied machining operations on this exacting work. 


The above illustration shows the machining of a Compressor Housing, one 
of many operations which these machines accurately perform. 


Particular advantages of the Bullard-Universal Boring Machines are their 
versatility and simplified right hand operation. 


Close tolerances are absolutely essential in the building of this Jet 
Engine, and here again Bullard-Universal gives that desired occuracy. 


BRL LARD COMPA BY 
A. 


Bi DGEPORT 2, CONNECTICUT, JU. S. 


FOR FURTHER INFORMATION SE READER SERVICE CARD NC ATE A 
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NOT JUST 
THE ENDS 


pur THE WHOLE 


Visit us at Booth #2448 during the Metal 
Show in Chicago and get the complete 


MILNE'sS 
New Pre-Shaped Steels 


These are special cold drawn sections thot 
start where machining often leaves off 


make many machining operations obsolete 


ee eee 


Teletype CV.26 


WAREHOUSES PACIFIC COAST , 

Office and Warehouse, SAN FRANCISCO, CAL., 201 Main St., Tel SUtrer | 8200 

745 WASHINGTON ST., NEW YORK 14, W. Y. 17 MAY ST., CHICAGO 7, ILL. 
N 1 Tel M let or vithern California or Pocit« ormnwes 

Tel CHelsea 3.5315 Teletype NY 1-146 Te Onroe 6-2996 Teletype CG-20 TAYLER-SPOTSWOOD OF CAL. PACIFIC MACHINERY & TOOL STEEL 5 

mont 

BOSTON 27, MASS. PITTSBURGH 12, PA. PHILADELPHIA 6, PA. 4819 East Potato St 

631 E. First St 1000 Constance St 337 No. Orianne St Eost 2148 

Tel. SOuth 8.5305 Tel. Allegheny 1-6152 Tel. LOmbard 3-5992 Tel. LOgan 5-746) 

Teletype SBS-270 Teletype PG-97 Teletype PH-89 Teletype LA 538 otetype ‘ 

SOUTHWEST CANADA 

VINSON SUPPLY CO. SANDERSON-NEWBOULD, 

Tel. 3-4183 Tel. BRoadway 1-3035 3331 Hagger Drive Montreal ° ; 

Dallas, Texos 


SALES OFFICES 


ROCHESTER 4, WY. ST. LOUIS, MO. SPRINGFIELD 3, MASS 
703 Temple Bidg 4053 Lindell Bivd 1387 Main St. 
Tel. BAker 1963 Tel. LUcas 1926 Tel. 6-7593 
BRIDGEPORT 3, CONN. DAYTON 2, OHIO ATLANTA, GA. 
211 State St 238 Lafayette St 735 Spring St.. N. W 
Tel. Bridgeport 5-0159 Tel. ADams 9063 Tel. Emerson 3716 
AM.) 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-10-110 
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FAST, ACCURATE, LOW-COST 
MILLING MACHINE OPERATIONS 


\RBORS and ADAPTERS , 


F 


ia 


Make heavy or light cuts fast and accurate with S-] rugged precision 
t Ar s. Arbor and pilot diameters held to plus .0000", minus 
. Arbors filled with spacers and sleeves which have faces ground 
hin .0002”— makes cutters run true and take an even distri 
tting load. Taper shanks are checked on light gauges to 
pertect fic in spindles and minimize run-out. > 5 
ling machine operations are assured when using ~! ) 
| Arbors. Built from forgings, they are tough and withstand 
nt required of today’s production. Mass produc ed, 
the test of low-cost tooling—quality at low cost 
peat, 
TIME-SAVING 
HIGH PRECISION 4 | 
S-J SOLID SPACING COLLARS al 
el with é . 


Write for New Bulletin No. 2-50 
showing complete line of 


S-] irbors, Collars and Adapters. 


ARGE SELECTION S-J ADAPTERS 


iM Ar bor cho own her e i$ only o ne of 
Japters that enabies you t onvert spindies 


such as: end mills, facing mills, 


} 


'0U GE’ LOW COST, FAST, ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL TOOLS 


FOR FURTHER INFORMATION SE READER SERV E 


i 
4 
a 
| 
| 
wet ‘ SCULLY = 
CARD INDICATE A 


LOWER CUTTING costs! 


1 PART OF THE WORLD’S BROADEST AND MOST HIGHLY DE- 
VELOPED LINE OF METAL-CUTTING SAWS. Millers Falls bands 
are teammates of such famous performers as “Tuf-Flex”, ‘Blu-Flex’™* and 
“Blu-Mol™ hand hack saw blades . . .“Blu-Mol"® “Double-Life”” "Jet-I dge 
and “High Speed” power blades...“ Blu-Mol’”* high-speed, follow-through type 


2 


\ 
\ 


Hole Saws. They bring you the benefits of Millers Falls never-ending research for 


finer steels . . . better cutting designs . . . more effective heat treating methods. 
j 2 A BLADE THAT’S RIGHT FOR EVERY JOB. Millers Falls bands are made to 
meet every Cutting requirement. Hard-edge, flexible-back blades with correct 


pitch and set for all kinds of metals, wood and plastics —straight, contour and profile 
sawing. Spring-temper blades for high-speed sawing on soft and thin materials. 


3 IN COILS OR PRE-WELDED TO FIT EVERY MAKE AND MODEL OF MACHINE. 


Your supply room problem is minimized when you use Millers Falls bands. 


Sizes for every type of band saw are supplied cut and pre-welded — ready to use. Or, 
if you have a variety of machines, blades can be stocked in coils of 100 ft. and up. 


4 INDIVIDUALLY BOXED FOR PROTECTION AND EASY HANDLING. 
Each Millers Falls coil and pre-cut blade comes to you packed in a 
separate carton, fully protected against kinking and rust. Clearly 
marked for quick, accurate identification — they are easy to store, 
easy to handle. 


Add to that the outstanding performance records of 
Millers Falls bands in plant after plant, and you have 
the big reasons why they are gaining enthusi- 
astic new users all the time. Try them in 
your shop. We'll be glad to 
arrange a demonstration 
on request. 


hd 
4 
AL 


MILLERS. FALLS . 
TOOLS , 


GREENFIELD, ASS. 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-10 
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duce th. e results. 


Need more production — better 
tlace hes? These Spindles 


nave the power, the bearing 
ap i the rigidity to pro- 


evailable with Flange or Tapered Nose in 


M HP 
i, 1 2, 3, §,7% 
3, 5, 744, 10, 15 
l 2 5, 74, 10, 15, 20 


Write for Catalog No. 58 


POPE MACHINERY 

ESTABLISHEI 
WW 261 RIVER STREET « HAVERHILL ‘MASSACHUSETTS 
BUILDERS OF PRECISION SPINDLES 


MARK REG. U.S. PAT. OFF 


FOR FURTHER NFORMATION E READER ERY E ART wo ATE A 
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j Achiever"®™ 


DoAL 
GRIND VERTICALLY 


To Machine Heat-Treated Stee! 


Repair Broken Dies . . . Alter Finished Dies 

Machine Hardened Materials . . . Cut Abrasive Materick 

The new DoALL Line Grind band gives you a new m, 
chining term—“vertical grinding.” This band, on the Dol! 
Contour-matic, performs amazing operations saving 
sands of dollars in repairing or altering finished, hard 
dies. It’s the first machine and only cutting tool com 
tion that will do precision “vertical grinding” 
outside and contour cuts. 


/ 


OD ins) 


In the die shop there has always been a need for 
such a cutting tool in order to meet a production rw 
saving valuable dies that become broken, warped or need 
last minute alterations. DoALL Line Grind bands, haying 
hundreds of abrasive segments mold-welded to the s 
band, are available only for the DoALL Contour-matic x 
chine which has the rigidity, pressure coolant and hydrau 
feeding necessary for efficient Line Grinding operation: 


Die quickly repaired by 
removing broken section 


At the A. S. M. Metal Congress in Chicago 
4 Any SE This new machining method “Line Grind- 
, ing” and DoALL’s complete line of Band 


Machines, surface grinders and gaging instru- 
_ ments in operation . . - Oct. 23-27, 19 


| fas) 


DoALL Line-Grind 
Band Tool 


BAND MACHINES and TOOLS for EVERY PURPOSE 


27 KINDS—Band Cutting Tools 
for Line Milling, Line 


<n Continuous Filing, Polishing, Honing 
FOR DETAILS WRITETO.........% 


Des Plaines, 
Contour Sawing, Friction Sawing, toy 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-} 
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th crowning (Elliptoid Tooth Form) is used for 
purpose —to prevent “end bearing,” which 
ntration of operating load at the end of the 
‘re it is most vulnerable to failure. 
ng is the only way to prevent end bearing 
with any gear assembly it is impossible to 
accurate gear alignment under all con- 
f loading. Shafts, bearings and mountings 
istic. Even the slightest deflection will cause 
nent and end bearing in gears with conven- 


of the leading automotive gear plants have 


ara 


zed on crowning to raise the factor of safety 
of geor teeth operating gear noise. 
Crowning aoe 
Crowning 
Machines i: 
the maxin 
Teles 


routine check « lot « 4 


1 Ring Gear Shaving 
1a Operation by which 
ilways under positive 
ited by a typical 
gears having the 
1” face, 18 teeth, 13.5 Nor 

D.P., 20° Nor P.A,, H.A. and .0003" to .00 


following specif 
crown. An adec » cnec -d to reveal any unit 
outside the . erance on crowning. 


NATIONAL BROACH AND MACHINE CO. 


FOR FURTHER INFORMATION USE READER 


j 
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THE CINCINNATI SHAPER CO. 


Cincinnati Utility Shape 


The Cincinnati Utility Shaper answers the need of 
many shops for a fast utility tool—a handy shaper 
for a moderate price—but still retaining all of the hue 
essential refinements of the larger shapers. X i 


The Utility model, equipped with the Universal Table, CAMCINNAT 


carries all the advantages of the Universal Shaper and 


makes an ideal tool for the tool room. It embodies 


all the other characteristics and conveniences of Cin- —— 
cinnati Shapers with the exception of Power Rapid sea) 
Traverse. This feature may be added if desired. n) 


Write for 


Shaper Cate 
CINCINNATI USA. 
SHAPERS - SHEARS - BRAKES 
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New PARA-PLANE 
GAGES 


TOOLMAKERS' 
MICROSCOPE 


Linear measurements to 


eprece angular me 


minute of ar 


and. when fitted protracto 


BAUSCH & LOMB 


OF INSPECTION 


OF PRODUCTION 


STEREOSCOPIC WIDE 
FIELD MICROSCOPES 


You Save time and mone 


and pres accura 


tons and in inspection of tools dt shed part 
with this sturdy, dustproot st ne { i 

ever produced | i 
results. You get clea ‘ 
and a wider criti li ‘ 
reversed magnihed re 

the average user. [hese 


used in industry, with fitt 


for a wide range otf apf 


CONTOUR MEASURING 
PROJECTOR 


tor 


i 
a | | 
J 
| 
— NSTRU! ; 
| 
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! 
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| | 
small parts assembly opera 
i 
H 
| 
¥ 
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e | 
| log | | 
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| 
| 
| 
5 he = = ai 
z 
- 
can by 
on és ade with this sturdy micro | WRITE: t f | 
parent objects of iny ontour can ~ 
n Bausch & Lomb Optica 
© measured. D.: 
Roche New York 
4 
FOR FURTHER INFORMATION —E READER 
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Is there a better way ? 
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COATED ABRASIVES BY 


Making ALL abrasive products... 
to give you the proper ONE 


\ 
< 
; 
J ot appl re rasive HH A} 
() che ( ( | 
1. 


we mesh fewer gears 


to give you 


greater power on... 


LeBlond 25” Heavy Duty Lathe 


LEBLOND HEAVY DUTY LATHES 


No-load Friction HP 
0” Heavy Duty Lathe The headstock design of LeBlond Heavy Duty 


20 HP Motor Standard Lathes incorporates the free-running principle, 


| LOW RANGE HIGH RANGE with hardened and ground steel gears. re 
Spindle Friction Spindle Friction Result? Fewer gears in mesh at any given @ 
RPM HP RPM HP 
spindle speed to minimize no-load friction 

1? 60 23 23 horsepower. More smooth power for your 

16 64 31 94 | production work. Longer life from your bg 

20 39 1.09 | 

26 19 5 LeBlond Heavy Duty Lathe. a 

+ Sixty-three years of machine tool leadership 

57 l ll 1.24 stand behind LeBlond’s complete line of 76 . 
13) lathe models to give you day-in, day-out 

119 | 3( L! dependability. Your LeBlond distributor wi fi 

154 1.91 tell you about our latest models. Call him 

19] 12 269 1.8 
248 1.24 4 2.4 or write “4 
321 1.61 6. 3.15 

| 415 2.02 : 4.1 THE R. K. LEBLOND MACHINE TOOL COMPANY , 

& 

Cincinnati 8, Ohio. 
NOTE: / 
hu 
} 


| largest builder of a 


complete line of lat! 


FOR "URTECR INFORMATION. USE READER SERVICE CARD: INDICATE A 


— | 
| 
| Ig 4 
| ~ = 
| 
| 
| 
| 
| | 
| | 
Weary 
| 
| £ 
| 0 : 
120 The Tool 


EHOW TO INCREASE GEAR PRODUCTION AND DECREASE TOOL COSTS! 


Understand the real function of the gear shaper cutters you 
use—their broad range of application and how their cutting life 
can be extended. Check the advantages of cutter design 
modifications in meeting special gear requirements. See how 


specific engineering of gear shaper cutters can be 


important in your cost picture! 


For longer life, in mass production or job lots, specify 


ILLINOIS engineered Gear Shaper Cutters! 


Illinois Tool Works, 2501 No. Keeler Avenue, Chicago 39, TL 
“HEADQUARTERS FOR ENGINEERED CUTTING TOOLS” 


Quality control checking of connecting 0” Shale 
Precisionaires at one of our leading auto-notiys Dhar’ 


INCOMPARABLE VISUAL GAGES 


Amplifications from 500 to 10,000 
tol + Infinite variety of anvils 
accessories and thread checking 


ONLY THE BEST GAGES trouble-free compan and 
ARE GOOD ENOUGH i 
FOR QUALITY CONTROL! 


FAMOUS COLUMN PRECISIONAIRES 


1M, 2M, 5M. 10M, 20M 
40M amplifications 12 


or 5 columns + Greatest 
Stale range An wnew 
Control charts compare measurements of present _—? experience in developing mae 
product with those of the past. Only the very best <s= and external air gaging equipment 
gages are good enough to have measured the 
past—only the very best are good enough for 
the present. Without truly accurate measure- STURDY DIAL SNAP 
ments then and now, quality control is but Q myth. This is the eee: de ia 
Defects are prevented before they are made indicator snap a AA... 
when machine operators are provided with the in 12 models covering 1” t 
best indicating gages to show them ‘where they — + Each adjustable icone 
are going.” This is just as true in Receiving and nc » Used manually or in a stand 
. Final Inspection—and for spot check and full 


lot inspections. 

| You'll find "It's Wise and Thrifty to Specify 
Sheffield’’ gages and measuring instruments for 
your quality control inspection. Because of its 
world-wide experience, Sheffield has been ac- 

cepted a; headquarters for single and multiple 

dimension, semi and fully automatic gaging 


DEAD-SToP DIAL PRECISIONAIRE 


Built to “take it” . Ruggedly 
withstands abuse . Indicates “on 
the nose” . Lightning 

dead-stop indicator action . 
vanced type adjustable dia 
accurate even-spaced linear 


equipment. This wealth of experience is yours 
to draw upon—no obligation. 


Write for catalogs. 


the corporatio: 
Dayton 1, Ohio, U. 5. 
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GAGES - MEASURING INSTRUMENTS » MACHINE TOOLS + CONTRACT SERVICES + TH 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A 
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